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INTRODUCTION 1 


INTRODUCTION 


For many years, TTL has been the most popular digital integrated 
circuit technology offering an excellent compromise between cost, 
speed, power consumption and ease of use. As the price of TTL 
circuits decreased and the average IC complexity increased to MSI 
(medium scale integration), the cost and size of the power supply and 
the difficulty of removing the heat dissipated in the TTL circuits 
became increasingly important factors. Recent improvements in 
semiconductor processing have made it possible to not only reduce 
TTL power consumption significantly, but also to improve the speed 
over that of standard TTL. 


Fairchild’s Low Power Schottky TTL family combines a power reduc- 
tion by a factor of five (compared to 7400 TTL) with anti-saturation 
Schottky diode clamping and advanced processing, using shallower 
diffusions and higher sheet resistivity to achieve circuit performance 
better than conventional TTL. With a full complement of popular TTL 
functions available in LS, Low Power Schottky is destined to become 
the dominant TTL logic family. 


CIRCUIT CHARACTERISTICS 


LSTTL circuit features are best understood by examining the LS00 2-input NAND gate (Figure 2-1). 
The input/output circuits of all LSTTL, including SSI, MSI and MACROLOGIC TTL are almost 
identical. Although the logic function and basic structure of LS circuits are the same as conven- 
tional TTL, there are also significant differences. 


INPUT CONFIGURATION. With a few exceptions, LSTTL circuits do not use the multi-emitter 
input structure that originally gave TTL its name. Most LS elements use a DTL type input circuit 
with Schottky diodes to perform the AND function, as exemplified by D3 and D4 in Figure 2-17. 
Compared to the classical multi-emitter structure, this circuit is faster and it increases the input 
breakdown voltage. Inputs of this type are tested for leakage with an applied input voltage of 10 V 
and the input breakdown voltage is guaranteed to be 15 V or more. Figure 2-2 shows the Vout/ViIN 
transfer function of an LSOO gate. The input threshold is approximately 0.1 V lower than for 
standard TTL. | 
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Fig. 2-1 
2-INPUT NAND GATE — 
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Another input arrangement often used in MSI has three diodes connected as shown in Figure 2-3. This 
configuration gives a slightly higher input threshold than that of Figure 2-7. 


A third input configuration that is sometimes used employs a vertical pnp transistor as shown in Figure 2-4. 
This arrangement also gives a higher input threshold and has the additional advantage of reducing the 
amount of current that the signal source must sink. Both the diode cluster arrangement and the pnp input 
configuration have breakdown voltage ratings greater than 15 V. 


A few LS circuits use the traditional emitter inputs and thus have input breakdown ratings of 5.5 V. These 
circuits are the open-collector gate types LSO3, LSO5, LS22, LS26 and LS136; flip-flop types LS74, 
LS109, LS112, LS113 and LS114; and the clock inputs of ripple counter types LS90, LS92, LS93, LS196, 
LS290, LS293, LS390, LS393 and LS490. 


All inputs are provided with clamping diodes, exemplified by D1 and D2 in Figure 2-1. These diodes 
conduct when an input signal goes negative (Figure 2-5), which limits undershoot and helps to control 
ringing on long signal lines following a HIGH-to-LOW transition. These diodes are intended only for the 
suppression of transient currents and should not be used as steady-state clamps in interface applications. 
A clamp current exceeding 2 mA and with a duration greater than 500 ns can activate a parasitic lateral 
npn transistor, which in turn can steal current from internal nodes of the LS circuit and thus cause logic 
errors. 


The effective capacitance of an LSTTL input is 5 pF for DIP and 4 pF for Flatpak. For an input that 
serves more than one internal function, each additional function adds 1.5 pF. 


OUTPUT CONFIGURATION. The output circuitry of LSTTL have several features not found in 
conventional TTL. A few of these features are discussed below. 


Referring to Figure 2-1, the base of the pull-down output transistor Q5 is returned to ground through Q3 
and a pair of resistors instead of through a simple resistor. This arrangement is called a squaring network 
since it squares up the transfer characteristics (Figure 2-2) by preventing conduction in the phase splitter 
Q1 until the input voltage rises high enough to allow Q1 to supply base current to Q5. The squaring 
network also improves the propagation delay by providing a low resistance path to discharge capacitance 
at the base of Q5 during turn-off. 
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Fig. 2-2 | 
TYPICAL OUTPUT VS Fig. 2-3 
INPUT VOLTAGE CHARACTERISTIC DIODE CLUSTER INPUT 
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The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned 
through a 5 K resistor to the output terminals, unlike 74H and 74S where itis returned to ground which is a 
more power consuming configuration. This configuration allows the output to pull up to one Vg_ below Vcc 
for low values of output current. 


As a unique feature, Fairchild LS outputs have a Schottky diode in series with the Darlington collector 
resistor. This diode allows the output to be pulled substantially higher than Vcc, e.g., to +10 V, convenient 
for interfacing with CMOS. For the same reason, the parasitic diode of the base-return resistor is 
connected to the Darlington common collector, not to Vec. Some early FSC LS designs — the LSOO, LS02, 
LSO4,LS10,LS11, LS20, LS32, LS74, LS109, LS112, LS113 and LS114 — donothave the diode in series 
with the Darlington collector resistor. These outputs are, therefore, clamped one diode drop above the 
positive supply voltage Vcc. 


lin — INPUT CURRENT — mA 


Vin — INPUT VOLTAGE — V 


Fig. 2-5 
Fig. 2-4 TYPICAL INPUT CURRENT- 
PNP INPUT VOLTAGE CHARACTERISTIC 
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Fig. 2-6 
TYPICAL 3-STATE OUTPUT CONTROL 


Figure 2-6 shows the extra circuitry used to obtain the “high Z’” condition in 3-state outputs. When the 
Output Enable signal is LOW, both the phase splitter and the Darlington pull-up are turned off. In this 
condition the output circuitry is non-conducting, which allows the outputs of 2 or more such circuits to be 
connected together in a bus application wherein only one output is enabled at any particular time. Figure 
2-6 also shows that the LS Buffers have a blocking diode in series with the resistor bridging the 
base-emitter of the pull-up transistor. This serves the same purpose as D6 in Figure 2-7 — it allows a 
3-state Buffer output to be pulled up to 10 volts. Deleting the blocking diode from the Darlington collector 
return to Vcc also allows the Buffer to supply greater pull-up current during an output LOW-to-HIGH 
transition. | 


OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics. For LOW lo, 
values, the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. The curves 
also show the clamping effect when Ip, tends to go negative, as it often does due to reflections on a long 
interconnection after a negative-going transition. This clamping effect helps to minimize ringing. 


The waveform of a rising output signal resembles an exponential, except that the signal is slightly rounded 
at the beginning of the rise. Once past this initial rounded portion, the starting-edge rate is approximately 


0.5 V/ns with a 15 pF load and 0.25 V/ns with a 50 pF load. For analytical purposes, the rising waveform 
can be approximated by the following expression. 


V(t) = Vo, + 3.7 [1 - exp (-t/T)] 
where TT = 8ns for C, = 15 pF and 16 ns for C, = 50 pF 
The waveform of a falling output signal resembles that part of a cosine wave between angles of 0° and 
180°. Fall times from 90% to 10% are approximately 4.5 ns with a 15 pF load and 8.5 ns with a 50 pF load. 
Equivalent edge rates are approximately 0.8 and 0.4 V/ns respectively. For analytical purposes, the falling 
waveform can be approximated by the following. 


V(t) = Vo. + 1.9 w(t) [1 + cos wt] — 1.9 w(t—a) [1 + cos w(t—a)] 


where x(t) = 0 fort < 0 and y(t—a) =Ofort<a 
= 1fort>0 =1fort>a 


For t in nanoseconds and C, = 15 pF, a = 7.5 ns, w = 0.42 


For C, = 50 pF, a = 14 ns, w = 0..23 


> 
| 
Lil 
Oo 
~ 
cul 
\e) 
> 
- 
a 
a 
a 
ae | 
Oo 
| 
al 
oO 
> 


loL — OUTPUT CURRENT — mA 
Fig. 2-7 TYPICAL OUTPUT CURRENT-VOLTAGE CHARACTERISTIC 


AC SWITCHING CHARACTERISTICS. The average propagation delay of a Low Power Schottky gate is 
5 ns at a load of 15 pF as shown in Figure 2-8. The delay times increase at an average of 0.08 ns/pF for 
larger values of capacitance load. These delay times are relatively insensitive to variations in power 
supply and temperature. The average propagation delay time changes less than 1.0 ns over temperature 
and less than 0.5 ns with Vcc for the military temperature and voltage ranges. (See Figures 2-10 and 
2-17). | 


The power versus frequency characteristics of Fairchild’s LS family, as shown in Figure 2-9, indicate that 
at operating frequencies above 1 MHz the Low Power Schottky devices are more efficient than CMOS for 
most applications. 


STANDARD TTL 
CMOS (VDD = =15V) 
cmos (Vp = = 10 Vv) 


tpp — PROPAGATION DELAY — ns 
POWER DISSIPATION PER GATE 
INCLUDING TERMINATION — mw 


102 103 104 105 106 107 108 
Cy — LOAD CAPACITANCE - pF INPUT FREQUENCY — Hz 


Ta = +25°C 


Atpp — PROPAGATION DELAY CHANGE - ns 
Atpp — PROPAGATION DELAY CHANGE — ns 


5.0 
Ta — AMBIENT TEMPERATURE — °C Vcc — SUPPLY VOLTAGE — V 


Fig. 2-10 _ Fig. 2-11 


DESIGN CONSIDERATIONS 


SUPPLY VOLTAGE AND TEMPERATURE RANGE. The nominal supply voltage (Vcc) for all TTL 
circuits is +5.0 V. Commercial grade parts are guaranteed to perform with a +5% supply tolerance (+250 
mV) over an ambient temperature range of 0°C to 70°C. MIL-grade parts are guaranteed to perform with a 
+10% supply tolerance (+500 mV) over an ambient temperature range of —55°C to +125°C. 


TTL families may be mixed for optimum system design. The following tables specify the worst case noise 
immunity in mixed systems. 


Worst Case TTL DC Noise Immunity/Noise Margins 


Electrical Characteristics 


Miltary (85 to +125°C)| Commercial (010 70°C)|_—_—_ 
tl ent | rane rntn [ir Yoel [or 


Standard TTL 9000, 54/74 


High Speed TTL, 54H/74H 

Low Power TTL, 93L00 (MSI) 
Schottky TTL 54S/74S, 93S00 

Low Power Schottky TTL 54LS/74LS 


VoL and Voy are the voltages generated at the output. Vj, and Vj} are the voltage required at the input to generate 
the appropriate levels. The numbers given above are guaranteed worst-case values. 


LOW Level Noise Margins (Military) HIGH Level Noise Margins (Military) 


tp eed TTL HTTL LPTTL STTL LSTTL units 


mV 
mV 
mV 


mV 
mV 


From “Voy” to “Vi” From “Voy” to “Vip” 


LOW Level Noise Margins (Commercial) HIGH Level Noise Margins (Commercial) 


4 Fro TTL HTTL LPTTL STTL LSTTL unite 


mV 
mV 
mV 


mV 
mV 


From “Vo,” to Vit” From “Vox” to “Vin” 
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FAN-IN AND FAN-OUT. In order to simplify designing with Fairchild TTL devices, the input and output 
loading parameters of all families are normalized to the following values: 


1 TTL Unit Load (U.L.) =.40 wA 
in the HIGH state (logic ‘1”’) 


1 TTL Unit Load (U.L.) = 1.6 mA 
in the LOW state (logic ‘‘O’’) 


Input loading and output drive factors of all products described in this handbook are related to these 
definitions. 


EXAMPLES — INPUT LOAD 
1. A 7400 gate, which has a maximum |), of 1.6 mA and ||, of 40 A is specified as having an input load 
factor of 1 U.L. (Also called a fan-in of 1 load.) 


2. The 74LS95 which has a value of |;, = 0.8 mA and |), of 40 wA on the CP terminal, is specified as 
having an input LOW load factor of 


0.8 mA 


, 6 mA or 0.5 ULL. 


and an input HIGH load factor of 


40 pA 


40 Fo ow  1 UL, 


3. The 74LS00 gate which has an |;, of 0.36 mA and an |), of 20 wA, has an input LOW load factor of 


0.36 mA 


Gn or 0.225 ULL. 


(normally rounded to 0.25 U.L.) and an input HIGH load factor of 


20 pA 
40 pA 


or 0.5 ULL. 


EXAMPLES — OUTPUT DRIVE 
1. The output of the 7400 will sink 16 mA in the LOW (logic 0’) state and source 800 A in the HIGH inci 
“1”) state. The normalized output LOW drive factor is therefore 


16 mA 
1.6 mA 


= 10 ULL. 


and the output HIGH drive factor is 


800 nA 
40 pA 
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or 20 ULL. 


2. The output of the 74LSOOXC (Commercial Grade) will sink 8.0 mA in the LOW state and source 400 1A 
in the HIGH state. The normalized output LOW drive factor is 


8.0 mA 
1.6 mA 


or 5 ULL. 


and the output HIGH drive factor is 


400 nA 


40 yA or 10 ULL. 


Relative load and drive factors for the basic TTL families are given in Table 7. 


TABLE | 


FAMILY INPUT LOAD OUTPUT DRIVE 
fan [tow [wien [ow 


Values for MSI devices vary significantly from one element to another. Consult the appropriate data sheet 
for actual characteristics. 


WIRED-OR APPLICATIONS. Certain TTL devices are provided with an “open” collector output to permit 
the Wired-OR (actually Wired-AND) function. This is achieved by connecting open collector outputs 
together and adding an external pull-up resistor. 


The value of the pull-up resistor is determined by considering the fan-out of the OR tie and the number of 
devices in the OR tie. The pull-up resistor value is chosen from a range between maximum value 
(established to maintain the required Voy with all the OR tied outputs HIGH) and a minimum value 
(established so that the OR tie fan-out is not exceeded when only one output is LOW). 


MINIMUM AND MAXIMUM PULL-UP 


RESISTOR VALUES 
Vecimax) — Vor Veccmin) ~ Vou 

Rx (MIN) SS Rx (MAX) en 
lo. — No(LOW) ¢ 1.6 wA Ni @ low + No(HIGH) ¢ 40 vA 
where: | 
Rx = External Pull-up Resistor 
N, = Number of Wired-OR Outputs 
No = Number of Input Unit Loads being Driven 
lon = !cex = Output HIGH Leakage Current 
lot = LOW Level Fan-out Current of Driving Element 
VoL = Output LOW Voltage Level (0.5 V) 
Von = Output HIGH Voltage Level (2.4 V) 
Vec = Power Supply Voltage 
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Example: Four 74LS03 gate outputs driving four other LS gates or MSI inputs. 


= oe = (9) 
RX(MIN) = @mA—16mA 64mA~ 
4.75 V — 2.4V 2.35 V 
See ee EA OKO 
Rximax) = 46 400 uA+2¢40 yA 0.48mA a 
where: N; =4 
No(HIGH) =4e05U.L. =2U.L. 
N2(LOW) = 4¢0.25 ULL. = 1 ULL. 
lon = 100 pA 
lot = 8mA 
VoL _ 0.5 V 
Von = 2.4 V 


Any value of pull-up resistor between 742 2 and 4.9 kQ can be used. The lower values yield the fastest 
speeds while the higher values yield the lowest power dissipation. 


UNUSED INPUTS. For best noise immunity and switching speed, unused TTL inputs should not be left 
floating, but should be held between 2.4 V and the absolute maximum input voltage. | 


Two possible ways of handling unused inputs are: 

1. Connect unused input to Vcc. Most 9LS inputs have a breakdown voltage > 15 V and require, 
therefore, no series resistor. For all multi-emitter conventional TTL inputs, a 1-to-10 kQ current limiting 
series resistor is recommended, to protect against Vcc transients that exceed 5.5 V. 


2. Connect the unused input to the output of an unused gate that is forced HIGH. 


CAUTION: Do not connect an unused LSTTL input to another input of the same NAND or AND function. 
This method, recommended for normal TTL, increases the input coupling capacitance and thus reduces 
the ac noise immunity. 


INTERCONNECTION DELAYS. For those parts of a system in which timing is critical, designers should 
take into account the finite delay along the interconnections. These range from about 0.12 to 0.15 ns/inch 
for the type of interconnections normally used in TTL systems. Exceptions occur in systems using ground 
planes with STTL to reduce ground noise during a logic transition; ground planes give higher distributed 
capacitance and delays of about 0.15 to 0.22 ns/inch. 


Most interconnections on a logic board are short enough that the wiring and load capacitance can be 
treated as a lumped capacitance for purposes of estimating their effect on the propagation delay of the 
driving circuit. When an interconnection is long enough that its delay is one-fourth to one-half of the signal 
transition time, the driver output waveform exhibits noticeable slope changes during a transition. This is 
evidence that during the initial portion of the output voltage transition the driver sees the characteristic 
impedance of the interconnection (normally 150 © to 200 2), which for transient conditions appears as a 
resistor returned to the quiescent voltage existing just before the beginning of the transition. This 
characteristic impedance forms a voltage divider with the driver output impedance, tending to produce a 
signal transition having the same rise or fall time as in the no-load condition but with a reduced amplitude. 
This attenuated signal travels to the far end of the interconnection, which is essentially an unterminated 
transmission line, where upon the signal starts doubling. Simultaneously, a reflection voltage is generated 
which has the same amplitude and polarity as the original signal, e.g., if the driver output signal is 
positive-going the reflection will be positive-going, and as it travels back toward the driver it adds to the line 
voltage. At the instant the reflection arrives at the driver it adds algebraically to the still-rising driver output, 
accelerating the transition rate and producing the noticeable change in slope. 
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If an interconnection is of such length that its delay is longer than half the signal transition time, the 
attenuated output of the driver has time to reach substantial completion before the reflection arrives. In the 
limit, the waveform observed at the driver output is a 2-step signal with a pedestal. In this circumstance the 
first load circuit to receive a full signal is the one at the far end, because of the doubling effect, while the last 
one to receive a full signal is the one nearest the driver since it must wait for the reflection to complete the 
transition. Thus, in a worst-case situation, the net contribution to the overall delay is twice the delay of the 
interconnection because the initial part of the signal must travel to the far end of the line and the reflection 
must return. 


When load circuits are distributed along an interconnection, the input capacitance of each will cause a 
small reflection having a polarity opposite that of the signal transition, and each capacitance also slows the 
transition rate of the signal as it passes by. The series of small reflections, arriving back at the driver, is 
subtractive and has the effect of reducing the apparent amplitude of the signal. The successive slowing of 
the transition rate of the transmitted signal means that it takes longer for the signal to rise or fall to the 
threshold level of any particular load circuit. A rough but workable approach is to treat the load capaci- 
tances as an increase in the intrinsic distributed capacitance of the interconnection. Increasing the 
distributed capacitance of a transmission line reduces its impedance and increases its delay. A good 
approximation for ordinary TTL interconnections is that distributed load capacitance decreases the 
characteristic impedance by about one-third and increases the delay by one-half. 


Another advantage of LSTTL has to do with its output impedance during a positive-going transition. 
Whereas the low output impedance of STTL and HTTL allows these circuits to force a larger initial swing 
into a low impedance interconnection, the low output impedance also has a disadvantage. It makes the 
reflection coefficient negative at the driven end of the interconnection, a circumstance that exists any time 
a transmission line is terminated by an impedance lower than its characteristic impedance. This means 
that when the reflection from the (essentially) open end of the interconnection arrives back at the driver it 
will be re-reflected with the opposite polarity. The result is a sequence of reflected signals which alternate 
in sign and decrease in magnitude, commonly known as ringing. The lower the driver output impedance, 
the greater the amplitude of the ringing and the longer it takes to damp out. 


The output impedance of LSTTL, on the other hand, is closer to the characteristic impedance of the 
interconnections commonly used with TTL, and ringing is practically non-existent. Thus no special 
packaging is required. This advantage, combined with excellent speed, modest edge rates and very low 
transient currents, are some of the reasons that designers have found LSTTL extremely easy to work with 
and very cost effective. 


DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK 


CURRENTS — Positive current is defined as conventional current flow into a device. Negative current is 
defined as conventional current flow out of a device. All current limits are specified as absolute values. 


lec Supply current — The current flowing into the Vcc supply terminal of a circuit 
with the specified input conditions and the outputs open. When not specified, 
input conditions are chosen to guarantee worst case operation. 


Input HIGH current — The current flowing into an input when a specified HIGH 
voltage is applied. 


Input LOW current — The current flowing out of an input when a specified LOW 
voltage is applied. 
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK (Cont'd) 


lou Output HIGH current — The leakage current flowing into a turned off open 
collector output with a specified HIGH output voltage applied. For devices with a — 
pull-up circuit, the Ioy is the current flowing out of an output which is in the 


HIGH state. 

lot Output LOW current — The current flowing into an output which is in the LOW 
state. 

los Output short-circuit current — The current flowing out of an output which is in 
the HIGH state when that output is short circuit to ground (or other specified 
potential). 

lozH Output off current HIGH — The current flowing into a disabled 3-state output with 


a specified HIGH output voltage applied. 


lozi _ Output off current LOW — The current flowing out of a disabled 3-state output with 
a specified LOW output voltage applied. 


VOLTAGES ~— All voltages are referenced to ground. Negative voltage limits are specified as absolute 
values (/.e., —10 V is greater than —1.0 V). | 


Vec Supply voltage — The range of power supply voltage over which the device is 
guaranteed to operate within the specified limits. 


Vep(MAX) Input clamp diode voltage — The most negative voltage at an input when 18 mA is 
forced out of that input terminal. This parameter guarantees the integrity of the 
input diode which is intended to clamp negative ringing at the input terminal. 


Vin Input HIGH voltage — The range of input voltages that represents a logic HIGH in 
the system. 
ViH(MIN) Minimum input HIGH voltage — The minimum allowed input HIGH in a logic 


system. This value represents the guaranteed input HIGH threshold for the device. 


Vit Input LOW voltage — The range of input voltages that represents a logic LOW in 
the system. 
ViL(MAX) Maximum input LOW voltage — The maximum allowed input LOW in a system. 


This value represents the guaranteed input LOW threshold for the device. 


VOH(MIN) Output HIGH voltage — The minimum voltage at an output terminal for the 
specified output current Io, and at the minimum value of Vc¢c. 


VoL(MAX) Output LOW Voltage — The maximum voltage at an eutpat terminal sinking the 
maximum specified load current Io. 


Vrs Positive-going threshold voltage — The input voltage of a variable threshold device 
(.e., Schmitt Trigger) that is interpreted as a V,,, as the input transition rises from 
below VT—(MIN): 


Vr Negative-going threshold voltage — The input voltage of a variable threshold 
device (/.e., Schmitt Trigger) that is interpreted as a V,, as the input transition 
falls from above Vr+ max): 
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK (Cont'd) 


AC SWITCHING PARAMETERS 


fax 


tPLH 


tPHL 


tpHz 


tpLz 


tpZH 


tpzL 


trec 


Toggle frequency/operating frequency — The maximum rate at which clock 
pulses may be applied to a sequential circuit. Above this frequency the device may 
cease to function. 


Propagation delay time — The time between the specified reference points, normally 
1.3 V on the input and output voltage waveforms, with the output changing from 
the defined LOW level to the defined HIGH level. 


Propagation delay time — The time between the specified reference points, normally 
1.3 V on the input and output voltage waveforms, with the output changing from 
the defined HIGH level to the defined LOW level. 


Pulse width — The time between 1.3 V amplitude points on the leading and trailing 
edges of a pulse. 


Hold time — The interval immediately following the active transition of the timing 
pulse (usually the clock pulse) or following the transition of the control input to its 
latching level, during which interval the data to be recognized must be maintained 
at the input to ensure its continued recognition. A negative hold time indicates 
that the correct logic level may be released prior to the active transition of the 


_ timing pulse and still be recognized. 


Set-up time — The interval immediately preceding the active transition of the timing 
pulse (usually the clock pulse) or preceding the transition of the control input to 
its latching level, during which interval the data to be recognized must be main- 
tained at the input to ensure its recognition. A negative set-up time indicates that 
the correct logic level may be initiated sometime after the active transition of the 
timing pulse and still be recognized. 


Output disable time (of a 3-state output) from HIGH level — The time between 
the 1.3 V level on the input and a voltage 0.5 V below the steady state output HIGH 
level with the 3-state output changing from the defined HIGH level to a high- 
impedance (off) state. | 


Output disable time (of a 3-state output) from LOW level — The time between the 
1.3 V level on the input and a voltage 0.5 V above the steady state output LOW 
level with the 3-state output changing from the defined LOW level to a high- 
impedance (off) state. 


Output enable time (of a 3-state output) to a HIGH level — The time between the 
1.3 V levels of the input and output voltage waveforms with the 3-state output 
changing from a high-impedance (off) state to a HIGH level. 


Output enable time (of a 3-state output) to a LOW level — The time between the 
1.3 V levels of the input and output voltage waveforms with the 3-state output 
changing from a high-impedance (off) state to a LOW level. 


Recovery time — The time between the 1.3 V level on the trailing edge of an asyn- 
chronous input control pulse and the 1.3 V level on a synchronous input (clock) 
pulse such that the device will respond to the synchronous input. 


3-9 


Device 


54LS/74LS00 
54LS/74LS02 
54LS/74LS03 
54LS/74LS04 
54LS/74LS05 
54LS/74LS08 
54LS/74LS09 
54LS/74LS10 
54LS/74LS11 
54LS/74LS13 
54LS/74LS14 
54LS/74LS15 
54LS/74LS20 
54LS/74LS21 
54LS/74LS22 
54LS/74LS26 
| 54LS/74LS27 
54LS/74LS28 
54LS/74LS30 
54LS/74LS32 
54LS/74LS33 
54LS/74LS37 
54LS/74LS38 
54LS/74LS40 
54LS/74LS42 
*54LS/74LS47 
*54LS/74LS48 
*54LS/74LS49 
54LS/74LS51 
54LS/74LS54 
54LS/74LS55 
54LS/74LS73 
54LS/74LS74 
*54LS/74LS75 
*54LS/74LS76 
*54LS/74LS77 
*54LS/74LS78 
54LS/74LS83A 
54LS/74LS85 
54LS/74LS86 
54LS/74LS89 
54LS/74LS90 
54LS/74LS92 
54LS/74LS93 
54LS/74LS95B 
*54LS/74LS107 
54LS/74LS109 
54LS/74LS112 
54LS/74LS113 
54LS/74LS114 


NUMERICAL INDEX OF DEVICES 


Description 


Quad 2-Input NAND Gate .......... ccc cece eee eee eens betas 
Quad 2-input NOR Gate: <cicicnnssaceenetvsacoivoaneenewensnaeie 
Quad 2-Input NAND Gate (Open Collector) ...........ccceeeeeees 
PION INVOICE care irecnea pen tuseaenene ouneernywrcesteteetusseusecs 
Hex Inverter (Open Collector) .............4. piapeaueuceneamteaes 
Quad 2-Input AND Gate ............. cece eee yo aeeeee Eanes eues 
Quad 2-Input AND Gate (Open Collector) ...........cceceeeeseees 
Triple 3-Input NAND Gate ............ cece cece ee cee cece eees cous 
THpIe G*INDULAND GOle: ics scene sues tweetaunawecetecsdeawene 
DUAL 4-Input Schmitt Trigger .......... cece ccc cee cece eee eet eees 
Hex Schmitt THOGE! cc<ésncseenssvarieasey acces OTT Ce eee 
Triple 3-Input AND Gate (Open Collector) ..........ccc cece eee m 
Dual 4-Input NAND Gate ....... ee Ce eee ee rere 
Dual 4-Input AND Gate ..... ccc ccc cece eet e reece et eeeeeeees 
Dual 4-Input NAND Gate (Open Collector) ...........ccce eee e eee 
Quad 2-Input NAND (High Voltage) ..........c cece cece ence cence 
Triple: SIN put NOR Gale: c26csicaiaesnceiatceuneadueewes ole cerues 
QUAD 2-Input NOR Buffer .......... ccc cece cece e eee e et esse eees 
S=|nput NAND Gale: cc. cveexescenendveanwr ence vedwaen st eiediwe nes 
Oviad 2-Input OR Gate csscncescaetsanenhes5is ganged senor dessavas 
QUAD 2-Input NOR (Open Collector) ..........cc cece eee eeeeees 
QUAD 2-Input NAND Buffer .............. cece cece eee eee eens = 
QUAD 2-Input NAND Buffer (Open Collector) ............00eeeee 
Dual 4-Input NAND Buffer ............ ccc ccc cee cece ee eee eee 
1-01-10 DOCOG6l: cocci cicwew ete ee nneee escort heensnrasadseeesecs< 
BCD to 7-Segment Decoder/Driver (Open Collector) ............. 
BCD to 7-Segment Decoder/Driver ..........c cece ccc e cee e eee eee 
BCD to 7-Segment Decoder/Driver (Open Collector) ............. 
Dual AND-OR-Invert Gate ............ cece cece cece reece ee eeeees 
2-O52r A IDUN  2saeeseGiuwssee ese elas eenaueeeew ersten see eee es 
2-WiGG 4-INOUL s.cs1ccascceeeuesdcaseteasesuner jimi eeeke a ene 
Dual JK FIDSFIOD acviaesu eset edane ee eee ngaeeeebeuswscus hdeu eG 
Dal D FupAFiOn sensoauepacecsuenyseeiaeneesuaan seer seewsecevast 


4-Bit Bi-Stable Latch ............ccccccvcccvccvcccees Pe ae ee | 


DUAL JK FiDFLOD: <.ceccksuadacenceniayevederurhaGares eed eee es 
4-Bit Bi-Stable Latch , ccccccssesvecnae teen ede e deter aes bowawent.ce 
DUAL JK Flip-Flop ......... ee eee ee ee ee eer 
4-Bit- Full AGdGl 292435455055 eeeiwsoe0 er tein haed ep Gekee Pea d Ones 
4-Bit Magnitude Comparator .......... ccc ccc cece cere ee eee eee 
Quad Exclusive OR Gate ........... ccc cece cece cece eee e eee eneeees 
162A ARAM oi d2cbietadectesaesesasdaweus Mpa ad oe aaa arenes 
Decade COuUniel 4 o.4:accnseudorpaicee reer vaciesnese Cos ueenen tes 
DIVIGE-DY-12 COUMIC! 4405 sec ctensvetedciaiesrecssieetecerseuier aes 
A-Bit Binaty COUNTED «4sctussasecdcn sd ehbbaeee tes eiyvesenesucsues 
A-Bil-SHitt RGQISIOl cccecdcacecascewes bees eesnboes ened oinyed ences 

DUAL JK. FID-FIOD ci 4ctctieneneterecexenve sees ee baneedsdonwmeas 
Dual JK Edge-Triggered Flip-Flop) ............ cece cece ee ee cee 
Dual JK Edge-Triggered Flip-Flop ............ ee eee eee ee 
Dual JK Edge-Triggered FIip-FIOop ...... ccc cece eee ee eee eens 
Dual JK Edge-Triggered FIip-FIOp ........ cece ccc cee ce teens 
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Page 


NUMERICAL INDEX OF DEVICES (Contd) 


Device 


54LS/74LS125 
54LS/74LS126 
54LS/74LS132 
54LS/74LS133 


54LS/74LS136° 


54LS/74LS138 
54LS/74LS139 
*BA4LS/74LS145 
54LS/74LS151 
54LS/74LS152 
54LS/74LS153 
54LS/74LS155 
54LS/74LS156 
54LS/74LS157 
54LS/74LS158 
54LS/74LS160 
54LS/74LS161 
54LS/74LS162 
54LS/74LS163 
54LS/74LS164 
-54LS/74LS165 
54LS/74LS168 
54LS/74LS169 
54LS/74LS170 
54LS/74LS173 
54LS/74LS174 
54LS/74LS175 
54LS/74LS181 
*54LS/74LS182 
*54LS/74LS189 
54LS/74LS190 
54LS/74LS191 
54LS/74LS$192 
54LS/74LS193 


54LS/74LS194A 
54LS/74LS195A 


54LS/74LS196 

54LS/74LS197 
*54LS/74LS240 
*54LS/74LS241 
*54LS/74LS242 
*54LS/74LS243 
*54LS/74LS244 
*64LS/74LS245 
*54LS/74LS247 
*54LS/74LS248 
*54LS/74LS249 

54LS/74LS251 


54LS/74LS253 


‘Dual 1-of-4 Decoder 


Description 


Quad 3-State Buffer (LOW Enable) 
Quad 3-State Buffer (HIGH Enable) .............. ccc cece ee ceceeee 
Quad 2-Input Schmitt Trigger 
T3-Input NAND Gale 2c ccened sass cece ssceoonsidew cus pevednwuen sds 
Quad Exclusive OR (Open Collector) 
1-of-8 Decoder/Demultiplexer 
Dual 1-of-4 Decoder/Demultiplexer 
BCD-to-Decimal Decoder 
S-INDUt MUINDIOXG? 250.64 vanes vanes bude bee souendenienexaces aay 
8-Input Multiplexer ......... 0... ccc cece ccc c eee cece ncceeceucenes 
Dual 4-Input Multiplexer 


eoeeaeseceeeeeeeeeeereeeeeeen eee ee 
eeosoeoeseeseeeeeeeeeeeeeeeeeeeeeee eee eo eo 
oeoeoeeeeeeeeeeseseee eee ee woe ee ee oo 


Dual 1-of-4 Decoder (Open Collector) ........... ccc cceee eee eeees 
Quad 2-Input Multiplexer (Non-inverting) 
Quad 2-Input Multiplexer (Inverting) 


eoeeeteeeeoeeeveeeeeeeeeeweeeeeeevee 


BCD Decade Counter, Asynchronous Reset (9310 Type) .......... | 


4-Bit Binary Counter, Asynchronous Reset (9316 Type) ........... 
BCD Decade Counter, Synchronous Reset 
4-Bit Binary Counter, Synchronous Reset 

8-Bit Shift Register (Serial-In Parallel-Out) 
8-Bit Shift Register (Parallel-In Serial-Out) 
Up/Down Decade Counter 
Up/Down Binary Counter ............. ccc cee cee cee cee cee careeecs 
4 x 4 Register File (Open Collector) 
4-Bit D-Type Register (3-State) ......... 0... cece cece cee cnceeece 
Hex D-Type Flip-Flop with Clear .............. ccc ccc cc wc ccc eeees 
Quad D-Type Flip-Flop with Clear | 
4-Bit ALU 


oeeeeeveeeeeweeeeeeeeeeese ee 
eoeeeeeveeeeeeeeeee ere ee ee @ 
eesveseeeeeeveeeeeeeeeee eevee 
eeeeseeeenveeeeeeeeeeeeeeee 


eoecoeeeeeeeaevee eer eore eee eee eer eoeoe wee 


VE XG A oc oases ceased s seeds ereaneatesa cosunsaceudend neces: 
Up/Down Decade Counter 
Up/Down Binary Counter 

Up/Down Decade Counter 
Up/Down Binary Counter ............ ccc cc ccc cee eee eeceeceees 
4-Bit Right/Left Shift Register ............ 0... ccc ccc ccc cee eens 
4-Bit Shift Register (9300 Type) ........... 0. ccc cece cece cece ee 
DeCaGe COUME! sswaseedeoweduawecowtunse da ciedceucewonesaawewis 
a-Bit Binary. COUNIGE 2s 66s5cces0dbsdows cubed ee behio ines ciekeieeas 
Octal Inverting Bus/Line Driver ............... ccc cece ccc ceeeeeees 
Octal Bus: LIne DNVEL~ osvciis cue ye0545 6546 sinew dd ad eaeonsbawewe ds 
Quad Bus Transceiver (Inverting) ...........cccecceecceccccceuecs 
Quad Bus Transceiver (Non-inverting) 
Octal 3-State Driver (Non-inverting) ........... ccc ce ccc cc ceceeeee 
Octal Bus Transceiver (Non-inverting) ............cccccecceeceeee 
BCD to 7-Segment Decoder/Driver (Open Collector) | 
BCD to. 7-Segment Decoder/Driver ...........:.c cc cece cc cccceees 
BCD to 7-Segment Decoder/Driver (Open Collectof) 
8-Input Multiplexer (3-State) ....... cc cece c cece cc ccceceues 
Dual 4-Input Mulitplexer (3-State) 


eoeooceceseteeeeeree eee er eer eee wwe wee wee wm we wm wm wow ee ee 
aco 
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Device 


54LS/74LS256 
54LS/74LS257 
54LS/74LS258 
S4LS/74LS259 
54LS/74LS260 
54LS/74LS266 
S4LS/74LS273 
54LS/74LS279 
54LS/74LS283 
*54LS/74LS289 
54LS/74LS290 
54LS/74LS293 


54LS/74LS295A 


54LS/74LS298 
*54LS/74LS299 
*54LS/74LS323 
54LS/74LS352 
54LS/74LS353 
54LS/74LS365 
54LS/74LS366 
54LS/74LS367 
54LS/74LS368 
*54LS/74LS373 
*54LS/74LS374 
*54LS/74LS375 
54LS/74LS377 
*654LS/74LS378 
*64LS/74LS379 
*54LS/74LS386 
54LS/74LS390 
54LS/74LS393 
54LS/74LS395 
*54LS/74LS398 
*54LS/74LS399 
54LS/74LS490 
*54LS/74LS502 
*54LS/74LS540 
*54LS/74LS541 
*54LS/74LS568 
*54LS/74LS569 
*54LS/74LS573 
*654LS/74LS574 
*54LS/74LS670 
96L02 
96S02 
*96LS02 
*96LS32 


NUMERICAL INDEX OF DEVICES (Cont'd) 


Description Page 
Dual 4-Bit Addressable Latch ............ 0. ccc cece cc cece ccc eens 5-203 
Quad 2-Input Multiplexer (3-State) .......... cc cee cece ccc e ce eees 5-207 
Quad 2-Input Multiplexer (3-State) ............ ccc cece cece eeeeeee 5-210 
8-Bit Addressable Latch (9334) 0.0.0... occ cece ccc ceccccecucees 5-213 
Dual 5-Input NOR Gate ............ ccc cece cece cece ee eceeeeucs 5-217 
Quad Exclusive NOR (Open Collector) ............cccccecececuces 5-218 
Octal D-Type Flip-Flop with Master Reset ..................eeeeee 5-219 
Quad Set-Reset Latch ............. ccc ccc cece cece cece eeeeeeceees 5-222 
4-Bit Full Adder (Rotated LS83) .......... cece cece cece cece cecuee 5-223 
16 x 4 RAM (Open Collector) ......... 0. cc cece ese cececeeeeeeeees 5-226 
Decade Counter ............ ccc cece eee eeee ee re ee eee 5-227 
4-Binmary Counter .......... ccc cece ccc cence eect eeetcccccceercecs 5-227 
4-Bit Shift Register (3-State) 0.0.0... eee cece cece e eee eeeeus 5-232 
Quad 2-Input Multiplexer with Output Latches ................... 5-236 
8-Bit Universal Shift Register ............ 0.0... ccc cece cece ee ees 5-239 
8-Bit Universal Shift/Storage Register .............ccccceeeccceees 5-243 — 
4-Input Multiplexer ....... 0... ccc ccc cece cece cece eeeeeees 5-246 
Dual 4-Input Multiplexer (3-State LS352) ............ uieeeeen ease 5-249 
Hex Buffer with Common Enable (3-State) ..................5. ... 5-253 
Hex Inverter with Common Enable (3-State) ...............eceeeee 5-253 
Hex Buffer, 4-Bit and 2-Bit (3-State) ........ 0... cece cece cece ees 5-253 
Hex Inverter, 4-Bit and 2-Bit (3-State) ....... 0. ccc cece cece ee ees 5-253 
Octal Transparent Latch .......... ccc ccc ccc cece eee e cece eeeeeees 5-255 
Octal D-Type Flips FIOD ine cedecnivssey viesodonseanedwwiweanenees 8-258 
de CAtCh ese eiee we eencewen titan osaes acess oi sda memes nese ges 5-261 
Octal D-Type Flip-Flop with Enable ................ 0. ccc eee ee eee 5-262 
Hex D-Type Flip-Flop with Enable ............... ccc cee cee cease 5-266 
4-Bit D-Type Flip-Flop with Enable .....2.......... ccc cece cee eee 5-269 
Quad Exclusive OR Gate ........... ccc ccc ccc cece eee e eee ceees 5-272 
Dual Decade Counter ............ ccc cece cece cece eee e ee eecenes 5-273 
Dual 4-Bit Binary Counter ................000- Sauce aaau onan ares 5-273 
4-Bit Shift Register (3-State) ......... 0c cece cece cece eee ees 5-277 
Quad 2-Input Multiplexer with Output Register ................... 5-281 
Quad 2-input Multiplexer with Output Register ................... 5-281 
Dual DOECade COUMG! b4cccweesseicngasddentewseeescdcees ad eee 5-285 
8-Bit Successive Approximation Register ................ccceceees 5-288 
Octal inverting BUS/LING DIiVG? 1i60.s.ss6cunesaiecids eoeavsedexas 5-291 
Octal BUS/LING DIVE! saecenses deed se cu bere tie eee danedseedodeacee 5-291 
Decade Up/Down Counter (3-State) .......... ccc ccc e cece eee ees 5-294 
Binary Up/Down Counter (3-State) .......... ccc ccc ce cece eee ence 5-294 
Octal Transparent Latch (3-State) ........ 0... cece eee cece eee ees 5-296 
Octal D-Type Flip-Flop (3-State) .......... ccc cece cece eee ee eeees 5-297 
4x 4 Register File (3-State) 2.0.0... 0. ccc ccc cece cece cece eeeene 5-298 
Low-Power Retriggerable One-Shot Multivibrator ................. 5-303 
High-Speed Retriggerable One-Shot Multivibrator ................ 5-308 
Low Power Schottky Retriggerable One-Shot Multivibrator ........ 5-314 
4K MOS Memory Driver ................. reine Girne oseeueodenaaak 5-319 


“DATA SHEET provides tentative information on a new product. Fairchild Semiconductor re- 
serves the right to change specifications for this product in any manner without notice. 
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Function 
NAND Gates . 


Hex Inverters 
Hex Inverters 
(0. Cc.) 


Hex Schmitt 
Trigger 


Quad 2-Input 


Quad 2-Input 
(0. Cc.) 


Quad 2-Input 
(48 mA) 


Quad 2-Input 
(0. c. 48 mA) 


Quad 2-Input 
(0. c. 15 V) 


Quad 2-Input 
Schmitt 
Triple 3-Input 


Dual 4-Input 
Schmitt 


Dual 4-Input 


~ Dual 4-Input 
(0. c.) 


Dual 4-Input 
Buffer 


8-Input 
13-Input 


SSI SELECTOR AND REPLACEMENT GUIDE 


Low Power 


Schottky 
5 ns/2 mW 


54LS/74LS04 54/7404 54H/74H04 54S/74S04 


54LS/74LS05 54/7405 54H/74H05 54S/74S05 


54LS/74LS14 54/7414 


54LS/74LS00 54/7400 


Tes | 


54LS/74LS10 54/7410 


54LS/74LS13 54/7413 


54LS/74LS20 54/7420 


54LS/74LS40 54/7440 54H/74H40 54S/74S40 


54LS/74LS30 54/7430 54H/74H30  54S/74S30 
| sayrasiaa 


54LS/74LS133 


Std. TTL 
54/74 
10 ns/10 mw 


High Speed 
54H/74H 
6 ns/22 mW 


54H/74H00 


54H/74H10 


54H/74H20 


High Speed 
Schottky 
3 ns/19 mW 


54S/74S00 


54S/74S03 
54S/74S132 


54S/74S10- 


54S/74S20 


Logic 
Symbol 


D-2 


D-2 
D-3 
D-4 
D-4 


D-4 


D-4 


D-5 
D-6 


54LS/74LS04, 54LS/74LS05, 
54LS/74LS14 


54LS/74LS20 
 54LS/74LS822, 

54LS/74LS40 

54LS/74LS13 


54LS/74LS02, 54LS/74LS28 


54LS/74LS33 


SSI LOGIC SYMBOLS 


-54LS/74LS00, 54LS/74LS03 54LS/74LS10 
54LS/74LS37, 54LS/74LS38 


54LS/74LS26 54LS/74LS132 


54LS/74LS30 54LS/74LS133 


Pare 
Tae 


54LS/74LS260 


54LS/74LS27 


Function 
NOR Gates 
Quad 2-Input 


Quad 2-Input 
Buffer 


Quad 2-Input 
(0.c.) 


Triple 3-Input 
Dual 5-Input 
AND Gates 
Quad 2-Input 


Quad 2-Input 
(0. Cc.) | 


Triple 3-input 


Triple 3-Input 
(0. c.) 


Dual 4-Input 

OR Gates 

Dual 2-Input 
Exclusive OR Gate 
Quad 2-Input 
Quad 2-Input 


Quad 2-Input 
(0. Cc) 


Exclusive NOR Gate 


Quad 2-Input 
(0. c.) 


SSI SELECTOR AND REPLACEMENT GUIDE 


Std. TTL 


High Speed 


Low Power High Speed 
54H/74H 


6 ns/22 mW 


Schottky 
5 ns/2 mW 


54/74 
10 ns/10 mW 


Schottky 
3 ns/19 mW 


54S/74S02 


S4LS/74LS02 54/7402 


54LS/74LS27 54/7427 


54LS/74LS260 54S/74S260 


54LS/74LS08 54H/74H08 54S/74S08 


sasraso paraice | _searao 


_ SALS/74LS11 54H/74H1 1 54S/74S1 1 


54LS/74LS115 pe 54H/74H15 — 54S/74S15 - 


54LS/74LS21 |. 54/7421 54H/74H21 | 54S/74S21 
54LS/74LS32 54/7432 54S/74S32 
54LS/74LS86 


54S/74S86 
54LS/74LS386 


54LS/74LS266 9386 (8242) 


D-16 


SSI LOGIC SYMBOLS 


54LS/74LS08 S4LS/74LS11 54LS/74LS21 
54LS/74LS09 54LS/74LS15 
D13 D14 D15 


54LS/74LS32 54LS/74LS86 54LS/74LS386 
54LS/74LS136 


54LS/74LS266 54LS/74LS51 54LS/74LS54 


SSI SELECTOR AND REPLACEMENT GUIDE 


Low Power ; High Speed 
Schottky Schottky 
Function 5 ns/2 mW 10 ns/10 mW 6 ns/22 mW | 3 ns/19 mW 


Dual 2-2-Input 54LS/74LS51 54/7451 | 54H/74H51 54S/74S51 D-17 


2-2-3-3-Input saisjvaissa | | 
4-4-Input sasaisss | | si 
BUFFERS(3-STATE) | |] | 
Quad 3-State 

Hex Buffer 

3-State 54LS/74LS365 D-22 
Common Enable 

Hex Inverting . 

3-State 54LS/74LS366 D-23 
Common Enable ’ 

Hex Buffer 

Hex Inverting | | 
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SSI LOGIC SYMBOLS 


54LS/74LS55 | 54LS/74LS125 54LS/74LS126 


GND 


54LS/74LS365 54LS/74LS366 54LS/74LS367 


GND 


54LS/74LS368 


SSI SELECTOR AND REPLACEMENT GUIDE 


_ Low Power Std. TTL High Speed High Speed 


Schottky 54/74 54H/74H Schottky 
Function 5 ns/2 mW 10 ns/10 mW 6 ns/22 mW 3 ns/19 mW 


Dual JK (54LS/74LS73) (54/7473) S4H/74H73. | sd 
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SSI FLIP-FLOP LOGIC DIAGRAM 


Voc = Pin 4 Voc = Pin 14 

GND = Pin 11 GND = Pin 7 

54LS/74LS73 54LS/74LS74 
D28 D29 


“Lo 
i = Pin 5 oe Vcc = Pin 4 
GND = Pin 13 GND = Pin 11 | 
54LS/74LS76  54LS/74LS78 
D30 D31 
a =a 
Vcc = Pin 14 | Voc = Pin 16 
GND = Pin 7 GND = Pin 8 
54LS/74LS107 54LS/74LS109 
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SSI FLIP-FLOP LOGIC DIAGRAM 


Vcc = Pin 16 
GND = Pin 8 


54LS/74LS112 


D33 


Voc = Pin 14 
GND = Pin 7 


54LS/74LS113 


D34 


Vcc = Pin 14 
GND = Pin 7 


54LS/74LS114 


Function 


Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 
Asynchronous 


Asynchronous 


Asynchronous 
Asynchronous 
Raye ronous 
Synchronous 
Synchronous 
Synchronous 
Synchronous 
Up/Down 


Up/Down 


Up/Down 
Up/Down 
Up/Down 
Up/Down 


MSI SELECTOR GUIDE BY FUNCTION 


Counters 
A= Asynchronous S = Synchronous 


Delay ns (typ) 


5] 
© 
° 
I 
o 
< 
G 
&.. 


Max Clock Rate 
Power Dissipation 


Clock Transition 
Clock to Q Output 


54LS/74LS90 
54LS/74LS92 
54LS/74LS93 
54LS/74LS196 
54LS/74LS197 
—54LS/74LS290 
54LS/74LS293 


“ 
2|e|z 
_ 
(en) 


54LS/74LS390 


=PPEPPE 


2x8 


54LS/74LS343 2x8 


a 
mk 
© 
Oo 


54LS/74LS490 


tal 


54LS/74LS160 Presettable 


16 
Presettable 


10 


Presettable 


16 
Presettable 


54LS/74LS161 


fal 


54LS/74LS162 


54LS/74LS163 


ofS 


54LS/74LS168 Presettable 


54LS/74LS169 Presettable 


54LS/74LS190 
54LS/74LS191 
54LS/74LS192 
54LS/74LS193 


= ani, 
(o>) fo] 


° 
>PP Pleo 


— 
oO? 
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LSTTL 
Data Sheet 


Page No. 


MSI SELECTOR GUIDE BY FUNCTION 


Function 


Adder 

Adder 

Arithmetic Logic Unit 

Carry Lookahead Generator 


ARITHMETIC OPERATORS 
(CLA = Carry Lookahead) 


Device No. Description 


S4LS/74LS83A 
S4L8/74L8283 
S4LS/74L8181 
54LS/74LS182 
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= 
a 
6 
fo) 
z 


a — ') 
bie 
eo 


mW (typ) 


Power Dissipation 


95 
95 
105 


MSI SELECTOR GUIDE BY FUNCTION 


DECODER/DEMULTIPLEXERS 
Unit Load (UL) = 40 uA HIGH/1.6 mA LOW 


Ss) 
$& > > a 
: z 2/89/82) 32 | 32 | a2 | ese) 3 
8 8 o Py 7 23 | a> @ o g= 
2 > Te) Oo a 2 = = ro) 
| > © = oz 5 @ | @ 6 
* 4 3 | 8 3 $2 | 3 e ge 4 
Li a 
< 66 | 4 . 
Dual 1-of-4 54LS/74LS139 
Dual 1-of-4 B4LS/74LS155 | 2 | 
Dual 1-of-4 BALS/74LS156 | 2 | 4+4 
Dual 1-of-4 BALS/74LS256 | 2+2 | 1 | 4+4__ 
BCD to 
BCD to 
en | me | [| , 
BCD to 7 
BCD to 
7-Segment 54LS/74LS247 7 15 
BCD to 
BCD to 
1-0f-8 sais7ais259 | 3 | 1 | 8 | 5 
1-0f-8 sas7as42 | 3 | 1 | 8 | 5 
1-0f-8 s4LS/74LS138 | 3 | 3 | 8 5 
1-0f-10 S4LS/74LS42 |4(BCD)| — | 10 | 5 
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MSI SELECTOR GUIDE BY FUNCTION 


LATCHES AND FLIP-FLOPS 
Unit Load (UL) = 40 uA HIGH/1.6 mA LOW 


= 
ou 
a4 
= 
t: 
3 
a. 
x 
o 
2 
oO 


Enable/Clock to Q 
Delay ns (typ) 


= 
= 
2 
© 
= 
ku 
ao 
E 
= 
oe 
Y 
o 


Enable/Clock 
Inputs (Level) 
Data to Q Delay 


Function 
Device No. 
Data Inputs 
| common ce 


4-Bit RS Latch 
4BitDLatcn | SaLsi7aus75 | 4xD 
4-BitD Latch | sacsi7aus77_ | 4xD__ 
4BitD Latch | sausizasie7 | 4xD |b 
4BitD Latch | sausivaisa7s | 4xD | — 
@-BitD Latch | sais/ra.sa73_ | @xD_ | — 


8-Bit D Latch 54LS/74LS573 


Dual 4-Bit | 

Addressable Latch| 4LS/74LS256 oo] oe 

8-Bit Addressable 1(L) 
Latch iaepalaiancti poo foe 3 Add Bits 


4-Bit D Flip-Flop 
4-BitD Flip-Flop | sasyacszo | 4x2 | — | ot) 
4-Bit D Flip-Flop 
4x4 Register File 


8 
| 4xD 
samp | earn [oo 
Quad D FlipFlop | saisi74iss7a_| 4xD_ 
Hex D Flip-Flop | sais/74ls378_|  6xD_| 
Octal D Flip-Flop | S4Lsi7als377_ | &xD 
Octal D FlipFlop | satsi7a.s27s | 8xD 

| xD 

| 8xD 


Octal D Flip-Flop 54LS/74LS374 


Octal D Flip-Flop | 54LS/74LS574 
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Power Dissipation 


120 
120 


135 


- Function © 


Quad 2-Input 
Quad 2-Input 
Quad 2-Input 
Quad 2-Input 


Quad 2-Input 
Quad 2-Input 


Quad 2-Input 


Dual 4-Input 
Dual 4-Input 
Dual 4-Input 
Dual 4-input 
8-Input 
8-input 
8-Input 


MSI SELECTOR GUIDE BY FUNCTION 


MULTIPLEXERS 
Unit Load (UL) = 40 nA HIGH/1.6 mA LOW 


-~ ed 

c om ~ 
S 2 7 & & 
2 s e ® BS 
» ro) 2 a 
oO . a rT} a] 
> 2 £ ® 2 
® = re) = © 
a = oO 2 ro 

” Ww 


a2 
ee. 
So 
w £ 


Data Delay 
Dissipation mW 


Power 
(typ) 


—— 
=. 
<—s 
naa 


Clocked 
54LS/74LS298 (edge-trigger) =f 
Clocked 


Clocked x 
Stew Ateaee (edge- trigger) Latched 


N 


N 
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Fan-Out (UL) 


o;}a; oj; a] or] oy on 


Function 


Parallel-in/Parallel-out 
Shift Right 


Parallel-in/Parallel-out 
Shift Right 
Parallel-in/Parallel-out 
Shift Right 
Parallel-in/Parallel-out 
Shift Right 


Parallel-in/Parallel-out 
_ Bi-Directional 


Parallel-in/Parallel-out 


_Bi-Directional 


Parallel-in/Parallel-out 
Bi-Directional - | 


_ Serial-in/Parallel-out — 


Serial-in/Parallel-out 
Parallel-in/Parallel-out 
Parallel-in/Parallel-out 


Parallel-in/Parallel-out 


Parallel-in/Parallel-out 
Parallel-in/Parallel-out 
Parallel-in/Parallel-out 
-Parallel-in/Parallel-out 
Parallel-in/Parallel-out 


~ Parallel-in/Parallel-out 


~ Parallel-in/Parallel-out 


Parallel-in/Parallel-out 
Multiport Registers 
Multiport Registers 


Successive Approximation 


Register 


_ | 54LS/74LS299 


MSI SELECTOR GUIDE BY FUNCTION 


REGISTERS 
A = Asynchronous, S= Synchronous 


a 
2 
- 
= 


Delay ns (typ) 


‘ g 
rv) x 
5 8 

° ©O 
2 x 
= 


Clock to Output 


& 
= 
Ld 
= 
© 
G 
0. 


54LS/74LS95B 


a Serial Entry 


NO 


54LS/74LS195 J, K 


N 


54LS/74LS295 


54LS/74LS395 


54LS/74LS194 


O09 
ra 


54LS/74LS323 


54LS/74LS164 
54LS/74LS502 
54LS/74LS174 
54LS/74LS175 


54LS/74LS298 MUX 


54LS/74LS273 
54LS/74LS374 
54LS/74LS377 
54LS/74LS378 
54LS/74LS379 


54LS/74LS398 sass 


Signs Cog0ogccm 


N N 


54LS/74LS399 MUX. 


54LS/74LS574 
54LS/74LS170 
54LS/74LS670 


Heeb 


54LS/74LS502 


4 


nm 
3 


mW (typ) 


Power Dissipation 


175 


175 


95 
325 
65 
45 


65 


85 
135 
85 
65 
75 


37 


37 


135 
125 
150 


325 


F54LS/74LS00 
QUAD 2-INPUT NAND GATE 


CONNECTION AND LOGIC DIAGRAM 


GND 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE 


PART NUMBERS PER 
74LSO0XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMIT: 
SYMBOL PARAMETER : UNITS TEST CONDITIONS (Note 1) 


Vin Input HIGH Voltage 


BE 
E 
z 
3 


Guaranteed Input HIGH Voltage 
XM 


oO 


Input LOW Voltage Guaranteed Input LOW Voltage 


< 
e 
(@) 


Vep Input Clamp Diode Voltage Voc = MIN, |i = —18 mA 


x< 
: 


Output HIGH Voltage Vec = MIN, lon = —400 LA, VIN = Vit 


Vcc = MIN, loL = 4.0 mA, VIN =20V 
Voc = MIN, Io, = 8.0 mA, Vi = 2.0 V 


Vcc _ MAX, VIN =2.7V 
Vcc = MAX, Vin = 10V 


Vcc = MAX, VIN =O0.4V 


VOL Output LOW Voltage 


< 
Oo 
x= 
, 
ro) 
N 
N 


N 
> 


NH Input HIGH Current 


oe 
ae 
a 
ed 
Ne Input LOW Current en 
oo 
a 


= 


.~ 


3 
> 


Output Short Circuit 
Current (Note 3) 


=| 
> 


Vec = MAX, VouT =OV 


= 
> 


ICCH Supply Current HIGH Vec = MAX, VIN =OV 


oO 
7) 


3 
> 


IccL Supply Current LOW Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: Ta, = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
UNITS 
as 


es 

Turn Off Delay, Input to Output | 30 «| 50 [| 10 | ons 
Turn On Delay, Input to Output | 30 | so | 10 | ns | 

NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


SYMBOL PARAMETER TEST CONDITIONS 
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F54LS/74LS02 
QUAD 2-INPUT NOR GATE 


GND 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


TEMPERATURE 
ne 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER — aul 


Vin Input HIGH Voltage 


UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 


Input LOW Voltage 


Guaranteed Input LOW Voltage 


(oe) 
~N 


< 
a 
i 
ors 


< 
QO 
Oo 


Input Clamp Diode Voltage 


V tput HIGH Vol 


Vec = MIN, TN =-18 mA 


x< 
: 


Vcc = MIN, IOH = —400 HA, VIN = VIL 


Voc = MIN, Io, = 4.0 mA, Viq = 2.0 V 
uA 
| mA | 
mA | 
Lima 


VoL Output LOW Voltage 


x 
s 
x 
3 


Vcc = MIN, lo = 8.0 mA, VIN =2.0V 


Voc = MAX, Viy = 2.7 V 
mA Vcc = MAX, VIN =10V 


m Vec = MAX, VIN =0.4V 


Ez 
> 


NH Input HIGH Current 


Nie Input LOW Current 


Output Short Circuit 


Current (Note 3) mA Vec = MAX, Voyt = 9 V 


i) 


lecH Supply Current HIGH mA Vec = MAX, Vin = 0 V 


; 
O 


oO 
7) 


lec. Supply Current LOW mA Vec = MAX, Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 
SYMBOL PARAMETER 


Turn Off Delay, Input to Output 
Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


F54LS/74LS03 
QUAD 2-INPUT NAND GATE 


Vec 


*OPEN COLLECTOR OUTPUTS 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


aici 
74LS03XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) 


Input HIGH Voltage | Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


* 
Ols 


Input Clamp Diode Voltage ; Vec = MIN, liq = —18 MA 
Output HIGH Current Vcc = MIN, Von = 9.5 V, Vin = Vit 


Vcc = MIN, loL = 4.0 mA, VIN =2.0V 
Vec = MIN, loL = 8.0 mA, VIN =2.0V 


Ver = MAX, VIN =2.7V 
Vcc = MAX, VIN = 5.5 V 


Input LOW Current Vcc = MAX, VIN =0.4V 
Supply Current HIGH Vcc = MAX, Vin = 90 V 
Supply Current LOW Vcc = MAX, Inputs Open 


Output LOW Voltage 


 oumurLow vase | yore 


Input HIGH Current 


SYMBOL PARAMETER TEST CONDITIONS 


Turn Off Delay, Input to Output 
Turn On Delay, Input to Output CL = 15 pF, Ay. = 2.0 kQ 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 5 

2. Typical limits are at Vec = 5.0 V, Ta = 25 C. 


F54LS/74LS04 
HEX INVERTER 


GUARANTEED OPERATING RANGES 


PART NUMBERS TEMPERATURE 


54LS04XM : -55°C to +125° C 
74LS04XC : od 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
TEST CONDITIONS (Note 1 


Input HIGH Voltage cl ee ee Guaranteed Input HIGH Voltage 
XM 0.7 
neowiines, ie ae es 


Guaranteed Input LOW Voltage 
Vcc = MIN, NN =-18 mA 


Vec = MIN, IOH = —400 LA, VIN = VIL 


Vcc = MIN, lon =40mA, VIN =2.0V 
Vee = MIN, loL = 8.0 mA, VIN =2.0V 


Vcc = MAX, VIN =27V 
Vcc = MAX, VIN =10V 


Vcc = MAX, VIN =0.4V 


Output LOW Voltage 


Input HIGH Current 


=| 
> 


= 
> 


Input LOW Current 


Output Short Circuit 
Current (Note 3) 


=] 
> 


Vec = MAX, VOUT =OV 


ICCH Supply Current HIGH Voc = MAX, Vin = OV 


3 
> 


> 


lech Supply Current LOW Vcc = MAX, Inputs Open 


For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 


F54LS/74LS05 
HEX INVERTER 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


TEMPERATURE 
TYP MAX : 


PART NUMBERS | 


54LS05XM 45 V 55 V - 55°C to +125°C 


74LS05XC 4.75 V 5.0V §.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER ~ TEST CONDITIONS (Note 1) 


Input HIGH Voltage © , Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


ii 
OVS 


Input Clamp Diode Voltage Vcc = MIN, Iiyy = -18 mA: 
Output HIGH Current Vcc = MIN, VOH =55V, VIN = VIL 


Vcc = MIN, lot = 40 mA, VIN =2.0V 
Vec = MIN, loL = 8.0 mA, VIN =2.0V 


Vcc _ MAX, VIN =55V 


Vcc = MAX, Vin = 0.4 V. 
Vec = MAX, VIN =O Vv 
Vcc = MAX, Inputs Open 


Output LOW Voltage 


a 
Os 
x 
a 


3 


z 
> 


Input HIGH Current 


3 
> 


Input LOW Current 
Supply Current HIGH 
Supply Current LOW 


N 
B 
3 


=, 
> 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS | 
SYMBOL PARAMETER a MAX TEST CONDITIONS 


a fe 
[ Turn Off Delay, Inputto Output || 
[um On Bete. pute Our | «1 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. . . 
2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 


C, = 15 pF, Ry = 2.0 kQ 
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F54LS/74LS08 
QUAD 2-INPUT AND GATE 


Yer. 


GND 


GUARANTEED OPERATING RANGES | 
SUPPLY VOLTAGE 


| TEMPERATURE 
a 
74LS08XC | 4.75 V | 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER win | TYP 
| TYP | MAX 
Vin Input HIGH Voltage | 


TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 


aa 
= 
a 
ie) 
< 
= 
Wn 


Input LOW Voltage 


< 
Cc 
* 
Ols 


Guaranteed Input LOW Voltage 


a 
Yep Input Clamp Diode Voltage a 


Vec = MIN, lIN =-18 mA 


Vec = MIN, IOH = —400 HA, VIN = Vin 


oe Veo = MIN Moi 20 mA VIN = iL 
Pua 
aoe 
ca 
re 
a 


Output HIGH Voltage ~ 


- Output LOW Voltage ina 


< 
Oo 
a: i 
x<) X< 
i 
I) 
“I 
wo 
m~ 


j a 

is a | Wee = MIN Toy =8OMA Vin = Vi 

a 2 uA Vec = MAX, Vin = 2.7 V | 

| Input HIGH Current I. ae! CC . IN 

A. pene ma | Yog= MAX Vy 10¥ 
hc Input LOW Current a he ae mA | Voc =MAX, Vix = 0.4 V 

Output Short Circuit _ _ 

ICCH Supply Current HIGH pf a | mA Vec = MAX, Inputs Open 
lect Supply Current LOW pf a | 8 mA Vec = MAX, Vin = OV 


LIMITS 


PARAMETER 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 


NOTES: a | 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating, conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. . 

3. Not more than one output should be shorted at a time. 


F54LS/74LS09 / 
QUAD 2-INPUT AND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 


*Open Collector Outputs 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE | 
PART NUMBERS MPERAT 
piciiaieais 
74LS09XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER NITS TEST CONDITIONS (Note 1 
Guaranteed Input HIGH Voltage 
V 


Input HIGH Voltage 
Input LOW Voltage Guaranteed Input LOW Voltage 


X 


ss 
Vep Input Clamp Diode Voltage mE ee 
| 100 


Output HIGH Current 


< 
= 
ie 


= 
= 
> 
vo) 
fo) 
SN 


xm | 
ae 


Vec = MIN, iN =-18mA 


oO 
x 


L Vcc = MIN, VOH =5.5V, VIN = Vin 
Vec = MIN, loL = 4.0 mA, VIN = Vit 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
PARAMETER NIT 


TEST CONDITIONS 


SYMBOL 


ee oe 
Turn Off Delay, Input to Output ee ee ee ee Vec =5.0 V 
Turn On Delay, Input to Output | Pf tof tts C, = 15 pF, Ry = 2.0 kQ 
NOTES: . , . 
1. oo shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 


FS4LS/74LS10 
TRIPLE 3-INPUT NAND GATE 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


TEMPERATURE 
54LS10XM | oe 5.5 V -55°C to +125°C 
74LS10XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


£ 
ol 
< 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


| 
SYMBOL PARAMETER ee UNITS TEST CONDITIONS (Note 1) 
Vin | Input HIGH Voltage 


Input LOW Voltage 


Guaranteed Input HIGH Voltage 


4 
-< 
Uv 


ie) 


; © é > 


Guaranteed Input LOW Voltage 


= 
[— 
* | >< 
" 


_ Input Clamp Diode Voltage Vec = MIN, li = -18 mA 


< 
O 
oO 


Output HIGH Voltage Vec = MIN, IOH = —400 yA, VIN = Vit 


Vcc = MIN, Ig = 4.0 mA, Vin = 2.0 V 
Vcc = MIN, lot = 8.0 mA, VIN =2.0V 


mA Vcc = MAX, VIN =10V 


Vec = MAX, VIN =O4V 


VOL Output LOW Voltage | 


< 
O 
= 
x< | < 
N 
N 


; 
OQ 


N 
fo) 
is 


NH Input HIGH Current | 


pT 
ee 
anes 
aa 
Ne Input LOW Current a 
a 
| 


3 
> 


Output Short Circuit 
Current (Note 3) 


=, 


Vec = MAX, VOUT =OV 


_ 
No 


ICCH Supply Current HIGH 


3 


Vcc _ MAX, VIN =OV 
leet Supply Current LOW 


, 


oO 
a 


Vec = MAX, Inputs Open 


AC CHARACTERISTICS: T, = 25°C .(See Page 5-322 for Waveforms) 


LIMITS 
ee 
30 | so | 10 
| 30 | 70 | 10 


SYMBOL PARAMETER 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 


NOTES: | 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. — . 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS11 


TRIPLE 3-INPUT AND GATE 


GUARANTEED OPERATING RANGES 


PART NUMBERS SUPPLY VOLTAGE 


54LS11XM 
74LS11XC 


45 V 
4.75 V 


MAX TEMPERATURE 


-55°C to +125°C 
0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


SYMBOL PARAMETER 


Input HIGH Voltage 


Input LOW Voltage 


* 
O1s 


Input Clamp Diode Voltage 


Output HIGH Voltage 


Output LOW Voltage 


x< 
; 


NO 


= 
3 5 


| 
> 


3 


2 
bmi >| > 


ICCH 
ICCL 


3 


PARAMETER 


wea 
ee 
[30 [78 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 
NOTES: 


LIMITS UNITS 


unless otherwise specified 
TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 

Vcc = MIN, liq = -18 MA 

Vec = MIN, Ioy = —400 HA, Vin = Vin 


Ve = MIN, lou =40 mA, VIN = VIL 
Vcc = MIN, lo = 8.0 mA, VIN = VIL 


Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, VIN =10V 


Vcc = MAX, VIN =0.4V 
Vcc = MAX, VOUT =OV 


Vcc = MAX, Inputs Open 
Vcc = MAX, VIN =OV 


TEST CONDITIONS 


For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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FS4LS/74LS13 
DUAL 4-INPUT SCHMITT TRIGGER 


DESCRIPTION — The 54LS/74LS13 contains two 4-Input NAND Gates that accept standard TTL input signals and provide 
standard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free 
output signals. Additionally, they have greater noise margin than conventional NAND gates. 


Each circuit contains a Schmitt trigger followed by a Darlington level shifter and a phase splitter that drive a TTL totem pole 
output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions and provide different input 
threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative-going 
input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to temperature and 
supply voltage variations. 


Vin VERSUS VouT 
TRANSFER FUNCTION 


” 
ae 
a 
° 
> 
I 
WwW 
i) 
< 
~ 
~ 
° 
> 
= 
> 
-% 
= 
> 
co) 
| 
ie) 
> 


Vin — INPUT VOLTAGE — VOLTS 
Fig. 1 


THRESHOLD VOLTAGE AND HYSTERESIS THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS VERSUS 
POWER SUPPLY VOLTAGE TEMPERATURE 


| Seer 


5.25 
Vcc — POWER SUPPLY VOLTAGE — VOLTS Ta - AMBIENT TEMPERATURE - °C 


Vt — THRESHOLD VOLTAGE — VOLTS 


AV — HYSTERESIS — VOLTS 
Vy - THRESHOLD VOLTAGE - VOLTS 


AVtT — HYSTERESIS — VOLTS 


Fig. 2 Fig. 3 


FAIRCHILD e F54LS/74LS13 


GUARANTEED OPERATING RANGES 


PART NUMBERS a a Tern 


74LS13XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 
LIMITS 


Pwin [ve [Wax 
Vt+ Positive-Going Threshold Voltage f 15 | 18 | 20] vi | Vec = 5.0 V 
Vis Negative-Going Threshold Voltage p06 | 9 | at] ve Veco = 5.0V 
Veo Input Clamp Diode Voltage | | oes | -15 | Vv | Vcco=MIN, lin=-18 mA 


= [me ES 
‘Output LOW Voltage |xm,xc | | 025 | 04 | Vv Vec= MIN, lo. =4.0 mA, Vin=2.0V 


Cr a ae Voc = MIN, lot = 8.0 mA, Vin = 2.0 V 


Input Current at 

It+ -0.14 mA Vec = 5.0 V, Vin = Vie 
Input Current at 

Ne -0.18 A Voc = 5.0 V, Vin = Vr- 


lH Input HIGH Current Pf 0 [20 | ww | vec = MAX, Vin = 2.7 V 


In Input LOW Current a ae er Voc = MAX, Vin = 0.4 V 

lo Output Short Circuit Pe mA -| Voc = MAX, Vout =0V 
. Current (Note 3) | 

loo.___| Supply Current LOW Pt 2 | tr | ma | Voc = MAX, Vin=4.5V 


TEST CONDITIONS (Note 1) 


< 


< 


Voc = MIN, lon = -400 wA, Vin = Vit 


Vor 


AC CHARACTERISTICS: Ta=25°C 


LIMITS 
SYMBOL PARAMETER 


Propagation Delay, Input to Output aaa 


Propagation Delay, Input to Output 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


3.0 V 


ov | 
an ~ 


Vout 1.3V 1.3V 


VIN 
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F54LS/74LS14 
HEX SCHMITT TRIGGER INVERTER 


DESCRIPTION — The 54LS/74LS14 contains six logic inverters which accept standard TTL input signals and provide stan- 
dard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free output 
signals. Additionally, they have greater noise margin than conventional inverters. 


Each circuit contains a Schmitt trigger followed by a Darlington level shifter and a phase splitter driving a TTL totem pole 
output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions, and provide different input 
threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative-going 
input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to temperature and 
~ supply voltage variations. 


LOGIC AND CONNECTION DIAGRAM Vin VERSUS VouT 
DIP (TOP VIEW) TRANSFER FUNCTION 


Vo — OUTPUT VOLTAGE — VOLTS 


0.4 0.8 — — — — 
Vin — INPUT VOLTAGE — VOLTS 


Fig. 1 


THRESHOLD VOLTAGE AND HYSTERESIS THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS VERSUS 
POWER SUPPLY VOLTAGE TEMPERATURE 


| Ptah tabbed “ETT TT TTT Ty 
a = a Shel 
i eff 


ae ee 
eer eT 


4.75 5.25 


V7 — THRESHOLD VOLTAGE — VOLTS 


AVtT — HYSTERESIS — VOLTS 
V7 — THRESHOLD VOLTAGE — VOLTS 


AVT — HYSTERESIS — VOLTS 


Vcc — POWER SUPPLY VOLTAGE — VOLTS Ta - AMBIENT TEMPERATURE - °C 


Fig. 2 Fig. 3 
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FAIRCHILD ¢ F54LS/74LS14 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
PART NUM TEMPERATURE 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


= rs 
z = 
alsl s [ale] s]3 [44 <(4<| i 


=| 
> 


IMIT. 
SYMBOL PARAMETER LIMITS MAX UNITS TEST CONDITIONS (Note 1) 
V+ Positive-Going Threshold Voltage Vcc = 5.0 V 
Vr- Negative-Going Threshold Voltage Vec = 5.0 V 


Vep Input Clamp Diode Voltage 


V Output HIGH Voltage 
a aia 


VoL Output LOW Voltage 


Vec = MIN, lIN =-18 mA 


x< 
i 


Vcc _ MIN, lon = —400 BA, VIN = VIL 


N 
| 


Vcc = MIN, loL =40 mA, VIN =20V 
Vcc = MIN, loL = 8.0 mA, VIN =2.0V 


x 
s 
x 
a) 


: 
oO 


Input Current at 


T+ Positive-Going Threshold Vec = 5.0 V, Vin = V+ 


Input Current at 
ie Negative-Going Threshold 


=| 


Vec = 5.0 V, VIN = Vem 


> 


Vec = MAX, VIN _ 24 V 
Vcc = MAX, VIN =10V 


Vec = MAX, VIN =0.4V 


NH Input HIGH Current 


3 


3 


hic Input LOW Current 


Output Short Circuit 
OS Current (Note 3) 


| 


Vcc = MAX, VouT =OV 


=| 
> 


Vcc = MAX, VIN =OV 
Vcc _ MAX, VIN =45V 


ICCH Supply Current HIGH 


isl | [fal 8] = [aelsilelelals|@ 


lec. Supply Current LOW 


AC CHARACTERISTICS: Ta = 25°C 


SYMBOL PARAMETER TEST CONDITIONS 


LIMIT. 

: UNITS 

ee 

es ee ee 

NOTES: | — 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


Propagation Delay, Input to Output 


Propagation Delay, Input to Output 


3.0 V 


Vout 1.3V 13V 
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SYMBOL 


F54LS/74LS15 
TRIPLE 3-INPUT AND GATE 


Vec 


ral [1 fe 


v4} | 3) Aan 
p! Lp: 


*OPEN COLLECTOR OUTPUTS 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
. ; pt surptyvourace | 


74LS15XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


. LIMIT . 
SYMBOL PARAMETER MIN : UNITS TEST CONDITIONS (Note 1) 


Input LOW Voltage 


Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 


= 
rs 
x<| X< 
* 


Vep Input Clamp Diode Voltage Voc = MIN, ly =—18 mA 
Vec =MIN, VOH = 5.5 V; VIN = Vin 


Vcc = MIN, lo = 4.0 mA, VIN = VIL 


Vec = MAX, VIN =2.7V 


| 10 | 

pT OT mA Vec = MAX, VIN =10V 
| | 0.36 | ma Voc = MAX, Vin = 0.4 V 
La 


Output HIGH Current 


< |6o 

OQ |= 

ole 
x | 
ra) 

EB 

GG] RO 

oo 


Output LOW Voltage 


~) 

2 
B= 
> 


hy Input HIGH Current 


Ne Input LOW Current 


ICCH Supply Current HIGH Vcc = MAX, Inputs Open 


> 
> 


lect Supply Current LOW Vcc = MAX, VIN =OV 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


LIMITS 


PARAMETER TEST CONDITIONS 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output C) = 15 pF, R; = 2.0 kQ 


NOTES: . . 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2.. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
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FS4LS/74LS20 
DUAL 4-INPUT NAND GATE 


Voc 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


PART NUMBERS TEMPERATURE 


3 


MAX 
54LS20XM 45 V 
74LS20XC 4.75 V 


5.0 V 
a0.¥ 


5.5 V -55°C to +125°C 
b.20 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


(oe) 
N 


: > 
x< 


Input LOW Voltage Guaranteed Input LOW Voltage 


Input Clamp Diode Voltage 


Vcc = MIN, HN =-18mMmA 


Output HIGH Voltage Vcc = MIN, Igy = —400 HA, Vin = VIL 


a 
en 

a 

a 


Voc = MIN, Io, = 4.0 mA, Vin = 2.0 V 
Vcc = MIN, loL = 8.0 mA, VIN =2.0V 


Vec = MAX, VIN =2.7V 


Vec = MAX, VIN =0.4V 


Output LOW Voltage 


x<| X< 
U 


; 
oO 


N 
> 


Input HIGH Current 


3 
> 


Input LOW Current 


3 
> 


Output Short Circuit 


Current (Note 3) Vec = MAX, Vout = 9 V 


3 
> 


ICCH Supply Current HIGH Vcc = MAX, VIN =OV 


N 
3 
> 


lcci Supply Current LOW Vcc = MAX, Inputs Open 


NS 
o) 
= 
> 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
SYMBOL PARAMETER win TP UNITS TEST CONDITIONS 
ve 
NOTES: 


For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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FS4LS/74LS21 
DUAL 4-INPUT AND GATE 


GUARANTEED OPERATING RANGES 


PART NUMBERS TEMPERATURE 


54LS21XM -55°C to +125°C 
74LS21XC 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) 
Input HIGH Voltage Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


Voc = MIN, ly =—18 mA 


Vec = MIN, lOH = —400 vA, VIN a ViH 


Vec = MIN, lo = 4.0 mA, VIN _ VIL 
Vcc = MIN, lOL = 8.0 mA, VIN = VIL 
Vcc = MAX, VIN =2.7V 
Vcc = MAX, VIN =10V 
Input LOW Current Vec = MAX, Vin = 0.4 V 


Output Short Circuit 
Current (Note 3) 


Output LOW Voltage 


Input HIGH Current 


= 
> 


Vec = MAX, VouT =OV 


ICCH Supply Current HIGH 


3 
> 


Vcc = MAX, Inputs Open 
Voc = MAX, Vin = OV 


fe 
> 


lect Supply Current LOW 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


2. Typical limits are at Vcc = 5.0 V, Ty = 25°C. 
3. Not more than one output should be shorted at a time. 
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F54LS/74LS22 
DUAL 4-INPUT NAND GATE 


*OPEN COLLECTOR OUTPUTS 


GUARANTEED OPERATING RANGES | 


SUPPLY VOLTAGE 


PART NUMBERS TEMPERATURE 


TY 
-54LS22XM 45 V 5.5 V -55°C to +125°C 
74LS22XC | 4.75V 5.25 V 0°C to +70°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER sulle 


NIT. TEST CONDITIONS (Note 1 
MAX UNITS SF CO ONS (Note 1) 


Guaranteed Input HIGH Voltage 


Vin Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


< 
r 
i 
OS 


< 
O 
- 
" 
oO;s 
x 
(?) 


eg 

E 

2 
> 


Vep Input Clamp Diode Voltage Voc = MIN, ly =-18 mA 
Vec = MIN, VOH = 6,5 V, VIN = VIL 


Vec = MIN, loL = 4.0 mA, VIN =2.0V 
Vec = MIN, loL = 8.0 mA, VIN =20V 


Vec = MAX, VIN =5.5V 


Vec = MAX, VIN =0.4V 
Vcc = MAX, VIN =OVvV 


oS. 
=a 


Output HIGH Current: - 


Output LOW Voltage 


z 
> 


li Input HIGH Current 


3 
> 


ae Input LOW Current 


3 
> 


ICCH Supply Current HIGH 


a 
ae 
a 
-0.65 | 
po 
| 0.25 | 04 | 
oe 
| 1.0 | 
ee! 
a 
Lee 


lec. Supply Current LOW Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMIT. 
PARAMETER MIN = 
Turn Off Delay, Input to Output pa 


Turn On Delay, Input to Output 


SYMBOL TEST CONDITIONS 


y= 15 pF, Ry = 2.0 kQ 


NOTES: . 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
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F54LS/74LS26 
QUAD 2-INPUT NAND BUFFER 


*Open Collector Outputs 


GUARANTEED OPERATING RANGES 


PART NUMBERS TEMPERATURE 
54LS26XM 55°C to +125°C 
74LS26XC —6.0V 5.25 V 0°Cto+70°C 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


| MIN 
Vin [Input HiGHVoltage | 20 
Le 
a 


IL INpu oitage 


V Guaranteed Input HIGH Voltage 


Guaranteed Input LOW Voltage 


i = 
. = > 
< 


Veo _|InputClampDiodeVoltage || -0.65 | Veo = MIN, tin=-18 mA 
VoL Output LOW Voltage — jp xmxc| | 025 | 04 a 
eens ee 

m co = MAX, Vin =5. 
u____ | imputLowcurrent | || 0.86 | mA Veo = MAX, Vin=0.4V 
loc.___[SupplyCurrentlow | | | 44 | mA Voc=MAX, Inputs Open 


AC CHARACTERISTICS: Ta=25°C (See Page 5-322 for Waveforms) 


LIMITS 
PARAMETER 


in [ve wae 


SYMBOL TEST CONDITIONS 


UNITS 


Voc =5.0V 
CL_L=15 pF, RL =2.0k 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
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F54LS/74LS27 
TRIPLE 3-INPUT NOR GATE 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


PART NUMBERS TEMPERATURE 


54LS27XM -55°C to +125°C 
74LS27XC 4.75V 5.25 V 0°C to +70°C 


> 
o 
< 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


ViH Input HIGH Voltage Guaranteed Input HIGH Voltage 


ie) 


Input LOW Voltage Guaranteed Input LOW Voltage 


is 
OVS 


Input Clamp Diode Voltage Vec = MIN, lin = —-18 mA 


Pas 
<< 


Output HIGH Voltage Voc = MIN, Igy = 400 HA, Vin = Vi 


x< 
() 


_XM,XC Voc = MIN, Io, = 4.0 mA, Vin = 2.0 V 


Vec = MIN, lo = 8.0 mA, VIN =2.0V 


Vec = MAX, VIN =2.7V 


Voc = MAX, Vix = 0.4 V 


Output LOW Voltage 


‘o) 


20 


> 


Input HIGH Current 


a12 
>| > 


Input LOW Current 


Output Short Circuit 
Current (Note 3) 


| 


.s 


Vcc = MAX, VOUT =OV 


3 


ICCH Supply Current HIGH Vec = MAX, Vin = OV 


=| 
> 


raof [| 
a ae 
a 
ee [8 
25] 34] 
a7 [3a | 
P| 025 | 04 
a 
ce 
ae 
EE 
[8 [a0 
[sa [ee 


ICCL Supply Current LOW Voc = MAX, Inputs Open 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


mle UNITS TEST CONDITIONS 
a 
Turn Off Delay, Input to Output ee 


Turn On Delay, Input to Output 


SYMBOL PARAMETER 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25 C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS28 
QUAD 2-INPUT NOR BUFFER 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V 


74LS28XC 4.75 V 5.25 V 0°C to +70°C | 


X = Package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


} LIMITS 
UNITS | TEST CONDITIONS 


Pay ar ay: 
_ H Vol 

Guaranteed Input LOW Voltage 

for All Inputs 


Input LOW Voltage 
Input Clamp Diode Veco = MIN, lin = = mA 
lon = —1.2 MA Veco = MIN, Vin = Vit 


2.7 
XM,XC Hig = 12 mA =12mA 
ce Output LOW Voltage xc lo = 24 mA —34 mA Vec = MIN, Vin = Vin 
pA Veco = MAX, Vin = 2.7 V 
_ Vec = MAX, Vin = 10 V 


SYMBOL PARAMETER 


= BA oOo = 
ai om | oN 


Input HIGH Current 


re 


UNITS | TEST CONDITIONS 


| ons | C= 50pF, RL = 667 2 
| ns | 


Input LOW Current 


hd 
mE 
Output Short-Circuit 
Current at 


Supply Current 
Input HIGH 


AC CHARACTERISTICS: T, = 25°C 


SYMBOL PARAMETER 


Propagation Delay 
Propagation Delay 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Veo = 5.0 V, Ty, = 25°C. 
3. Not more than one output should be shorted at a time. 


Vec = 5.0 V 
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F54LS/74LS30 
8-INPUT NAND GATE 


b 


om 


- GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


PART NUMBERS TEMPERATURE 


54LS30XM -55°C to +125°C 
74LS30XC 4.75 V 5.0V 5.25 V 0°C to +70°C 


-X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


AX 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 
LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


= 
> 
x 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


i) 
oO 


O 
wit 
N]o 


~ 


Input LOW Voltage Guaranteed Input LOW Voltage 


Input Clamp Diode Voltage Vcc = MIN, liq = —18 MA 


<= 


Output HIGH Voltage Vcc = MIN, lon = —400 WA, VIN = VIL 


x< 
2) 


Vcc = MIN, loL = 4.0 mA, VIN =2.0V 
Vcc — MIN, lOL = 8.0 mA, VIN =2.0V 


Vcc = MAX, VIN =2.7V 
Vcc = MAX, Vin = 10 V 


Vcc = MAX, VIN =0.4V 


Output LOW Voltage 


N 
(eo) 
> 


Input HIGH Current 


= 
>| > 


Input LOW Current 


. Output Short Circuit 
Current (Note 3) 


3 
> 


Vec _ MAX, Vout =OV 


=| 
> 


ICcH Supply Current HIGH Vcc = MAX, VIN =OV 


=, 


kr + 


lcci Supply Current LOW Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER — UNITS TEST CONDITIONS 


TYP 


ee a 


Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. ; 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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_ F54LS/74LS32 
QUAD 2-INPUT OR GATE 


GUARANTEED OPERATING RANGES | 
SUPPLY VOLTAGE 


TEMPERATURE 
74LS32XC 4.75, V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER a UNITS TEST CONDITIONS (Note 1) 


MAX 


c- 
a 
[ee] 
ie 
aa 
Le 
p04 
Leer 


0 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


je) 
N 


Input LOW Voltage Guaranteed Input LOW Voltage 


i 
Os 


Input Clamp Diode Voltage Vec = MIN, liq = —18 mA 


Output HIGH Voltage Vcc = MIN, Ion = ~400 HA, Ving = Ving 


x< x< 
; : 


3 
> 


co 
2 
a 
Finaut Garp Bede Votage | 
_ 


Vcc = MIN, lOL = 4.0 mA, VIN = VIL 
Vec = MIN, loL = 8.0 mA, VIN = VIL 


Vec = MAX, VIN =2.7V 
Vec = MAX, VIN =10V 


Vec = MAX, VIN =0.4V 


Output LOW Voltage 


t 


Input HIGH Current 


313 
>| > 


Input LOW Current 


Output Short Circuit 


Current (Note 3) Vec = MAX, Voyt = 9 V 


N 
3 
> 


ICCH Supply Current HIGH Vcc = MAX, Inputs Open 


lect Supply Current LOW Vcc = MAX, Viny = OV 


> 


AC CHARACTERISTICS: Ty, = 25°C (See Page 5-322 for Waveforms) 
SYMBOL PARAMETER 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 


NOTES: 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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F54LS/74LS33 
QUAD 2-INPUT NOR BUFFER OPEN COLLECTOR 


GUARANTEED OPERATING RANGES 
PART NUMBERS TEMPERATURE 


54LS33XM , : >. -55°C to +125°C 
74LS33XC : é : 0°C to +70°C 
X = package type; F = Flatpak, D = Ceramic Dip, P = Plastic Dip 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER UNITS TEST CONDITION 
jraraweren amp ar] ONT . 
. teed Input HIGH Vol 
Vin Input HIGH Voltage Guaranteed Inpu oltage 
for All Inputs 
ViL Input LOW Voltage Guaranteed Input LOW Voltage 
. for All Inputs 


Vop Input Clamp Diode Voltage : Vcc = MIN, lin, = -18 MA 


VoH Output HIGH Voltage Voc =MIN, lon -400 A, Vin = Vit 
; ; Voc = MIN, lor, = 4.0 mA, Vin = 2.0 V 
VoL Output LOW Voltage = = i = : 
: : Vcc = MIN, lot, = 8.0 mA, Vin = 2.0 V 
Voc = MAX, Vin = 2.7 V 
| Input HIGH Current 


lie Input LOW Current - . Voc = MAX, Vin = 0.4 V 


Supply Current HIGH | Vcc = MAX, Vin =0V 
Supply Current LOW , Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: (See Page 5-322 for Waveforms) 


LIM 
SYMBOL PARAMETER UNITS TEST CONDITIONS 


Turn On Delay, Input to Output es ee e- e 
NOTES: 


4. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


5-25 


F54LS/74LS37 
QUAD 2-INPUT NAND BUFFER 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
TYP 


5.0 V 5.5 V -55°C to +125°C 
5.0 V 5.25 V 0°C to +70°C 


PART NUMBERS TEMPERATURE 


54LS37XM 45 V 
74LS37XC 4.75 V 


X = package type: F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER TEST CONDITIONS (Note 1) 


> 
x< 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


. 
OVS 


Input Clamp Diode Voltage Vec = MIN, liq = —18 mA 


x< 


Output HIGH Voltage Voc = MIN, Igy = —1.2 MA, Ving = Vip 


x< 


Vcc = MIN, lol = 12 mA, VIN =2.0V 
Vcc _ MIN, lo. = 24 mA, VIN =2.0V 


Vec = MAX, VIN =2.7V 
Voc = MAX, Vin = 10 V 


Vec = MAX, VIN =0.4V 


Output LOW Voltage 


2) 


Input HIGH Current 


Input LOW Current 


Output Short Circuit 


Current (Note 3) Vcc = MAX, Voyt = 9 V 


ICCH Supply Current HIGH Vcc = MAX, VIN =OV 


Pane 
p20 [ 
en a 
I 
Pros 
| 25 | 34 | 
rar [3 
[eas 
ae ee 
a 
aa os 
et! 
es 
[ee 


lec | Supply Current LOW Vcc = MAX, Inputs Open 


PARAMETER 
TYP 


a 
ee ee ee 


Turn On Delay, Input to Output 


= UNITS TEST CONDITIONS 


| ons | C, = 45 pF, R, = 6670 


NOTES: 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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F54LS/74LS38 
QUAD 2-INPUT NAND BUFFER 


*OPEN COLLECTOR OUTPUTS 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE 
PART NUMBERS = mm TEMPERATURE 


54LS38XM 45 V 
74LS38XC . 4.75 V 


5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS | 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


i) 
(o) 


Input HIGH Voltage , Guaranteed Input HIGH Voltage 


> 
x< 


io) 
Nl 


Ww No : 
Oo oO 


| Input LOW Voltage Guaranteed Input LOW Voltage 


bk 
OS 


Input Clamp Diode Voltage Vec = MIN, lin = —-18 mA 
Vec _ MIN, VOH =55 V, VIN = Vit 


Vcc = MIN, loL = 12 mA, VIN =2.0V 
Vcc = MIN, loL = 24 mA, VIN =20V 


Vec = MAX, VIN =2.7V 
Vcc = MAX, VIN =10V 
Voc = MAX, Viy = 0.4 V 
Vcc = MAX, VIN =OV 


Output HIGH Current 


Output LOW Voltage 


z 
> 


Input HIGH Current 


| 


=| 
> 


Input LOW Current 


N 
io) 
3 
> 


ICCH Supply Current HIGH 


Nd 


| 
> 


aN 
food 
si 
J 
P| 
ww 
Pee 
ae 
nati 
bed 
a 
as 


lcci Supply Current LOW Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 
Turn Off Delay, Input to Output ae ae 
a 


Turn On Delay, Input to Output 


SYMBOL PARAMETER 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
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F54LS/74LS40 
DUAL 4-INPUT NAND BUFFER 


GUARANTEED OPERATING RANGES 
PART NUMBERS | TEMPERATURE 


54LS40XM : -55°C to +125°C 
74LS40XC ; 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


> 


oO 


Input LOW Voltage Guaranteed Input LOW Voltage 


Input Clamp Diode Voltage Vec = MIN, lin = -18 mA 


= 


Output HIGH Voltage Vcc = MIN, Ioy = —1.2 MA, Vin = Vie 


Vec = MIN, Io, = 12 mA, Vin = 2.0 V 
Vcc = MIN, IoL = 24 mA, VIN =2.0V 


Vec = MAX, VIN =04V 


Output LOW Voltage 


ie) 
N 


x< 
oO 


N 
> 


Input HIGH Current 


=| 
> 


Input LOW Current 


| 
> 


Output Short Circuit 


Current (Note 3) Vcc = MAX, Voyt = OV 


co) 
3 
> 


ICcH Supply Current HIGH Vec = MAX, Vin = OV 


=| 
> 


lec. Supply Current LOW Vcc = MAX; Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output C, = 45 pF, R) = 667 


SYMBOL PARAMETER 


NOTES: 
For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
Not more than one output should be shorted at a time. 
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F54LS/74LS42 
ONE-OF-TEN DECODER 


DESCRIPTION — The 54LS/74LS42 is a MSI Multipurpose Decoder designed to accept 
four BCD inputs and provide ten mutually exclusive outputs. It is fabricated with the 
Schottky barrier diode process for high speed and is completely compatible with all 
Fairchild TTL families. : 


MULTI-FUNCTION CAPABILITY 

MUTUALLY EXCLUSIVE OUTPUTS 

DEMULTIPLEXING CAPABILITY 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 


Ag — Ag Address Inputs 0.25 ULL. 
0tod Outputs, Active LOW (Note b) 10 ULL. 5(2.5) ULL. 


NOTES: 
a. 1TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


Vec = Pin 16 
GND =Pin 8 
OQ = Pin Numbers 
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LOGIC SYMBOL 


A2 


0123456789 


123456791011 


Vec = Pin 16 
GND =Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS42 


FUNCTIONAL DESCRIPTION — The decoder accepts four active HIGH BCD inputs and provides 10 mutually exclusive 
active LOW outputs, as shown by logic symbol or diagram. The active LOW outputs facilitate addressing other MSI units with 
active LOW input enables. | 


The logic design of the device ensures that all outputs are HIGH when binary codes greater than nine are applied to the 
inputs. . 


The most significant input A3 produces a useful inhibit function when the device is used as a one-of-eight decoder. The A3 
input can also be used as the Data input in an 8-output demultiplexer application. . 


TRUTH TABLE 


fe SN AMS Ss SS EE OS Sie DS A: MNS Clee? See Se aes 
7s a a Aes Ses Same ees Ae aaa es Wee Set Gee Ane See 


L 
H 
L 
H 
L 
H 
L 
H 
. 
H 
L 
H 
L 
H 
a 
H 


ii. fF C2 a Ff 2 re ze 2 
Pitt Lr eer LS et le Oe 
TrrTArtTTTrePePFrererere &F 


H = HIGH Voltage Level 
L = LOW Voltage Level 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vtot+7.0V 
*Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) 7 —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot+10V 
Output Current (dc) (Output LOW) | +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PART NUMBERS Surrey VeEAGE ice) TEMPERATURE 


74LS42XC 4.75 V 5.25 V - O°Cto+70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS42 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER Twin | TYP | MAX 


Vin Input HIGH Voltage | 20° 


Vit Input LOW Voltage 
| 


Input Clamp Diode Voltage 


Output HIGH Voltage xe 
xc 
Voi: Output LOW Voltage xe 
XC 


he Input HIGH Current 


TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 


x< 
= 
” 
a 
= 
+ 
” 


Voltage for All Inputs 


V Vcc = MIN, iN =-18 mA 


< 
QO 
oO 


IOL = 4.0 mA | Vcc = MIN, Vin = Vip or 
io, = 8.0 mA | Vi, per Truth Table 

Voc = MAX, Viy = 2.7 V 

Vec = MAX, VIN =10V 


< 
Oo 
x 
< 
= 


r~ 


15 

ee 7 Yeo > MIN Gp 400 BA 
aa Vin = Vin or Vip per Truth Table 
| 04 

| 08 

| 20 | 

le 


Input LOW Current 
Output Short Circuit 


los Current (Note 5) 
lec Power Supply Current | 7.0 | 12 | mA | Vec = MAX 
‘NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these “‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
NIT 
is ee 
Propagation Delay 
(2 Levels) 
Propagation Delay 20 Fig. 1 
(3 Levels) 27 


AC WAVEFORMS 


SYMBOL TEST CONDITIONS 


Vec = 5.0V 
C; = 15 pF 


Vout 13V 13V Vout 1.3V 1.3V 
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F54LS/74LS47 


BCD TO 7-SEGMENT DECODER/DRIVER 


DESCRIPTION—The 54LS/74LS47 is Low Power Schottky BCD to 7-Segment Decoder/ 


Drivers consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. They | 


offer active LOW, high sink current outputs for driving indicators directly. Seven NAND gates 


and one driver are connected in pairs to make BCD data and its complement available to the _ 
seven gency AND- OR- INVERT Gales: The remaining NAND gate and three np buffers 


auxiliary inputs, abeeces this data to ave a 7-segment isp indicator. The relative 


positive-logic output levels, as well as conditions required atthe auxiliary inputs, are shown in 
the truth tables. Output configurations o 5 |LS/74LS47 is designed to withstand ihe 
relatively high voltages required for: 7-seg nent indicators. 


The 54LS/74LS47 outputs will withstand 15 V with a maximum reverse current of 250 pA. 
Indicator segments requiring up to 24 mA of current may be driven directly from the 74LS47 
high performance output transistors. Display patterns for BCD input counts above nine are 
unique symbols to authenticate input conditions. 


The 54LS/74LS47 incorporates automatic leading and/or trailing-edge zero-blanking 
control (RBI and RBO). Lamp test (LT) may be performed at any time which the BI/BRO 
node is a HIGH level. This device also contains an overriding blanking input (BI) which 
can be used to control the lamp intensity or to inhibit the outputs. 


LAMP INTENSITY MODULATION CAPABILITY 

OPEN COLLECTOR OUTPUTS 

LAMP TEST PROVISION 

LEADING/TRAILING ZERO SUPPRESSION 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
INPUTS FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 


A, B, C, D BCD Inputs 05 UL. 0.25 U.L. 

RBI Ripple Blanking Input 0.5 ULL. 0.25 ULL. 

LT Lamp Test Input 0.5 ULL. 0:25 ULL. 

BI/RBO Blanking Input or 05° UL, 0.75 UL. 
Ripple Blanking Output 1.2 ULL. 2.0 UL. 

a, tog Outputs Open Collector 15(7-6) UL, 

Notes: 


a) 1 Unit Load (U.L.) = 40 nA HIGH, 1.6 mA LOW 
b) Output current measured at Vout = 0.5 V 


Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC) Temperature Ranges. 
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LOGIC SYMBOL 


Voc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FAIRCHILD e F54LS/74LS47 


LOGIC DIAGRAM 


OUTPUT 


BLANKING INPUT OR 
RIPPLE - BLANKING 
OUTPUT 


LAMP - TEST 
INPUT 


RIPPLE - BLANKING 


INPUT 
1 2 3 4 5 6 7 8 9 10 1 12 13, «14—~C 


NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS 


TRUTH TABLE 
NPUTS 
(a [ ouTruts oh 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


NOTES: 

(A) BI/RBO is wire-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). 
The blanking out (BI) must be open or held at a HIGH level when output functions 0 through 15 
are desired, and ripple-blanking input (RBI) must be open or at a HIGH level if blanking of a 
decimal 0 is not desired. X = input may be HIGH or LOW. 
When a LOW level is applied to the blanking input (forced condition) all segment outputs go to 
a LOW level regardiess of the state of any other input condition. 
When ripple-blanking input (RBI) and inputs A, B, C, and D are at LOW level, with the lamp 
test input at HIGH level, all segment outputs go to a HIGH level and the ripple-blanking output 
(RBO) goes to a LOW level (response condition). 
When the blanking input/ripple-blanking output (BI7RBO) is open or held at a HIGH level, and 
a LOW level is applied to lamp test input, all segment outputs go to a LOW level. 


FAIRCHILD e F54LS/74LS47 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 
*Input Voltage (dc) | -0.5V to +5.5 V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +Vcc value 
Output Current (dc) (Output LOW) +30 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V 
PART NUMBERS Wee) TEMPERATURE 


74LS47XC | 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 


LIMITS 


SYMBOL PARAMETER UNITS | TEST CONDITIONS 


MAX 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


V Voc _ MIN, lin = —18 mA 


Vec = MIN, lox = —§0 pA 
Vin = Vin Or Vi. per Truth Table 


Vie Input HIGH Voltage 


Input LOW Voltage 
Veo Input Clamp Diode Voltage 


Output HIGH Voltage 


= = 
<I re 
x x< 


lel] |B 


I 
Sa alla 
ao | oN 


V Output LOW Voltage XM,XC V lo. = 1.6 mA Vec = MIN, Vin = Vin, OF 
= BI/RBO Vv lo = 3.2mA | Vu per Truth Table 
ae athrug Vi. per Truth Table, Vo won) = 15 V 


lo (on) — 12 mA Ver = MAX, Vin = Vin or 
lo won) = 24 MA Vit per Truth Table 


Vec = MAX, Vin = 2.7 V 
Vec = MAX, Vin = 10 V 


V On State Outout Voltage | XM, XC 
cor | athrug 


liu Input HIGH Current 


Input LOW Current BI/RBO 
Mv Any Input except BI/RBO 


3 
> 


Vec = MAX, Vin =0.4V 
las Output Short Circuit Current (Note 5) A | Vee = MAX, Vour = 0 V 


mA Vec = MAX 


Laer 
Ri 
3 


lee Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case”’ values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

. Typical limits are at Vec = 5.0 V, T, = 25°C. 

. Not more than one output should be shorted at a time. 


apt @ 
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FAIRCHILD e F54LS/74LS47 


AC CHARACTERISTICS: T, = 25°C 


— MN | 
tail Propagation Delay, Address 
tein Input to Segment output 


SYMBOL 


Voc = 5.0 V 


Propagation Delay, RBI Input 
To Segment Output 


tent 


C, = 15 pF, R, = 6652 


t PLH 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are a Vec = 5.0 V, T, = 25°C. 


AC WAVEFORMS 


Vin 13V 1.3V ; | Vin 13V 13V 


Vout 1.3V 1.3V Vout 1.3V 1.3V 


Fig. 1 Fig. 2 
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F54LS/74LS48 e F54LS/74LS49 
BCD TO 7-SEGMENT DECODER 


DESCRIPTION — The 54LS/74LS48 and 54LS/74LS49 are BCD to 7-Segment Decoders LOGIC SYMBOL 
consisting of NAND gates, input buffers and seven AND-OR-INVERT gates. The 54LS/ 
74LS49 offers active HIGH open-collector outputs for current-sourcing applications to dri 
logic circuits or discrete, active components. Seven NAND gates and one driver are 
nected in pairs to make BCD data and its complement available to th in deco 
AND-OR-INVERT gates. The remaining NAND gate and three input buffers provic 54LS/74LS48 
test, blanking input/ripple-blanking input for the 54LS/74LS48. ‘Fou g 

input buffers provide BCD data and its complement and a bt er provides blanking input for 
the 54LS/74LS49. 


A B C OD LT RBI 


a bc de f= g BIVRBO 


12:11:10 9 15 14 4 


The circuits accept 4-bit binary-coded-de BCD) and, depending on the state of the acc 7 fk - 


auxiliary inputs, decodes this data ° rive other components. The relative positive logic 
output levels, as well as conditions required at the auxiliary inputs, are shown in the truth 
tables. 


A B C D BI 


The 54LS/74LS48 circuit incorporates automatic leading and/or trailing edge zero-blanking 54LS/74LS49 
control (RBI and RBO). Lamp Test (LT) may be activated | any time when the BI/RBO node is 
HIGH. Both devices contain on overriding blanking input (BI) which can be used to control the 
lamp intensity or to inhibit the outputs. 


b c doe fé 4g 


10 9 8 6 13 12 
Voc = Pin 14 

@ LAMP INTENSITY MODULATION CAPABILITY GND = Pin7 

e INTERNAL PULL-UPS ELIMINATE NEED FOR EXTERNAL RESISTORS ON 54LS/74LS48 

e OPEN COLLECTOR OUTPUTS ON 54LS/74LS49 

INPUT CLAMP DIODES ELIMINATE HIGH-SPEED TERMINATION EFFECTS 

e@ INPUTS FULLY TTL AND CMOS COMPATIBLE 


LOGIC DIAGRAM 


DIP (TOP VIEW) 
54LS/74LS48 


OUTPUT 


*BLANKING INPUT OR 
RIPPLE - BLANKING 
OUTPUT 


*RIPPLE - BLANKING 
INPUT 


*LAMP - TEST 
INPUT 


*Not included with the 54LS/74LS49 
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FAIRCHILD e F54LS/74LS48 e F54LS/74LS49 


PIN NAMES LOADING (Note a) 


0.5 U.L. 0.25 U.L. 
A, B,C,D, BCD Inputs 0.5 ULL. 0.25 ULL. 
RBI Ripple Blanking (Active Low) Input 0.5 ULL. 0.25 ULL. 
“LT Lamp Test (Active Low) Input 0.5 UL, 0.75 ULL. 
BI/RBO Blanking Input or Ripple 1.2 ULL. 2.0 ULL. 
_ Blanking Output (Active Low) 0.5 ULL. 0.25 U.L. 
BI Blanking (Active Low) Input Open Collector 3.75 (1.25) U.L. (48) 
atog Outputs (Note b) Open Collector 5 (2.5) U.L. (49) 


NOTES: 

a) Unit Load (U.L.) = 404A HIGH/1.6 mA LOW 

b) Output current measured at Vout = 0.5 V 
Output LOW drive factor is 54LS/74LS48: 1.25 U.L. for Military (XM), 3.75 U.L. for Commercial (XC), 
54LS/74L S49: 2.5 U.L. for Military (XM), 5 U.L. for Commercial (XC) Temperature Ranges. 


1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 


NUMERICAL DESIGNATIONS — RESULTANT DISPLAYS 


TRUTH TABLE 
54LS/74LS48 


TS a. OUTPUTS —————_ 


act 
ir BI/RBO NOTE 
FUNCTION 


NOTES: 

(1) BI/RBO is wired-AND logic serving as blanking input 
(BI) and/or ripple-blanking output (RBO). The blanking 
out (BI) must be open or held at a HIGH level when 
output functions O through 15 are desired, and ripple- 
blanking input (RBI) must be open or at a HIGH level 
if blanking of a decimal 0 is not desired. X=input may be 
HIGH or LOW. 

(2) When a LOW level is. applied to the blanking input 
(forced condition) all segment outputs go to a LOW level, 
regardless of the state of any other input condition. 

(3) When ripple-blanking input (RBI) and inputs A, B, C, 
and D are at LOW level, with the lamp test input at HIGH 
level, ail segment outputs go to a HIGH level and the 
ripple-blanking output (RBO) goes to a LOW level 
(response condition). 


(4) When the blanking input/ripple-blanking output (BI/ 
RBO) is open or held at a HIGH level, and a LOW level 
is applied to lamp-test input, all segment outputs go to a 


LOW level. 
TRUTH TABLE 
54LS/74LS49 
a INPUTS OUTPUTS 
DECIMAL 
OR 
FUNCTION 
NOTES: 


(1) The blanking input must be open or held at a HIGH level 
when output functions 0 through 15 are desired. 


(2) When a LOW level is applied to the blanking input all 
segment outputs go to a LOW level regardless of the 
state of any other input condition. X = input may be 
HIGH or LOW. 


H = HIGH Voltage Level 
L = LOW Voltage Level 
| BET XE XT xtxfefefefefetete{e] 2 | X = Immaterial 
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FAIRCHILD e F54LS/74LS48 e F54LS/74LS49 


ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias’ —55°C to +125°C 
Vec Pin Potential to Ground Pin -0.5Vto +7.0V 
“Input Voltage (dc) -0.5V to +15 V 
“Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


—| 
< 
a] 
= 
> 
x< 


54LS48 
54LS49 


74LS48 
74LS49 
X = package type: F for Flatpack, D for Ceramic Dip. P for Plastic Dip. See Packaging Information Section for packages available on this product. 


5.0 V 5.5 V —55°C to +125°C 


4.75 V 5.0 V 5.25 V 0°C to +70°C 


“a 
or 
< 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER —s UNITS TEST CONDITIONS 


Vin Input HIGH Voltage Guarantee Input HIGH Voltage 


Input LOW Voltage 


= 
ine 
|x 
ii 


Guarantee Input LOW Voltage 
Voc = MIN, ly = -18 mA | 
Voc = MIN, Vip = 2.0 V 
Vir = Vir MAX, Voy = 5.5 V 


lo. =4mA | Voc = MIN, Viq = 2.0 V 


lot =8mA VIL = VIL MAX 


uA | Voc = MAX, Vy = 2.7V 
mA | Voc = MAX, V, = 10 V 


| mA. | Voc = MAX, Vy = 0.4 
| mA_| Veo = 


Vep | Input Clamp Diode Voltage 


Output HIGH Current 


Output LOW Voltage 


= o 
° z 
x<| X< 
Q7O 

x< 

= 


lH Input Current HIGH 


lie Input Current LOW 
lec Power Supply Current 


AC CHARACTERISTICS: Vcc = 5.0 V, Ta = 25°C 


: 
= 
Ui 
o 
fe 
< 
aa 


SYMBOL PARAMETER MIN] MAX TEST CONDITIONS 
; Propagation delay time, HIGH-to-LOW level output 
coe from A input C,_ = 15 pF, Ry = 2.0 kQ, 
' Propagation delay time, LOW-to-HIGH level output See Note 6 
oe from A input 
; Propagation delay time, HIGH-to-LOW level output | 
hie from RBI input C. = 15 pF, Ry = 6.0 kQ, 
; Propagation delay time, LOW-to-HIGH level output See Note 6 
Pen from RBI input 
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FS4LS/74LS51 
DUAL 2-WIDE 2-INPUT/3-INPUT AND-OR-INVERT GATE 


Vec 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
TYP AX 


PART NUMBERS TEMPERATURE 


5.0V -55°C to +125°C 
5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


54LS51XM 
74LS51XC 


rgd at 
So 
oO 

<|< 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


: 
> 


N|N 
~] or 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


Oo 


© ¢ 
iS “NI x< 


Input LOW Voltage Guaranteed Input LOW Voltage 


x< | X< 
li 


Input Clamp Diode Voltage 


Vcc = MIN, lin =-18 mA 


< 
4 


Output HIGH Voltage Vcc = MIN, lon = —400 LA, VIN = ViL 


x< 
2) 


Vcc = MIN, lot = 4.0 mA, VIN =2.0V 
Voc = MIN, Io, = 8.0 mA, Vix = 2.0 V 


Vcc = MAX, VIN =2.7V 
Vec = MAX, VIN =10V> 


Vec = MAX, VIN =04V 


Output LOW Voltage 


@. 


> 


Input HIGH Current 


a) 
>| > 


Input LOW Current 


Output Short Circuit 
Current (Note 3) 


3 
> 


Vcc = MAX, VouT =OV 


=| 
> 


—lecH Supply Current HIGH Vec = MAX, Vin = OV 


3 
> 


lec. Supply Current LOW Vec = MAX, Inputs Open 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER sl UNITS 


TEST CONDITION 
TYP co ONS 


ee A 


Turn On Delay, Input to Output 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


NOTES: 
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F54LS/74LS54 
3-2-2-3-INPUT AND-OR-INVERT GATE 


Vec 


GUARANTEED OPERATING RANGES 


UPPLY VOLTAGE 
PART NUMBERS 2 - : TEMPERATURE 


54LS54XM ; ; -55°C to +125° C 
74LS54XC ; 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 
SYMBOL PARAMETER UNITS | TEST CONDITIONS (Note 1) 


Input HIGH Voltage Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


Input Clamp Diode Voltage Vcc = MIN, lin = —-18 mA 


Output HIGH Voltage Vcc = MIN, lOH = —400 vA, VIN = VIL 


of | 

xm ||. | 07 
oe ee : 
| 


Vcc = MIN, loL = 4.0 mA, VIN =2.0V 


Vec = MAX, Vin = 2.7 V 
Vec = MAX, VIN =10V 
Input LOW Current : Vcc = MAX, Vin = 0.4 V 


Output Short Circuit 
Current (Note 3) 


Output LOW Voltage 


ae 


Input HIGH Current 


Vcc = MAX, VOUT =OV 


ICCH Supply Current HIGH Vec = MAX, Vin, = OV 


lect Supply Current LOW : Vcc = MAX, Inputs Open 


LIMITS 
a 
Turn Off Delay, Input to Output a Cae 


SYMBOL PARAMETER 


Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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FS4LS/74LS55 
2-WIDE 4-INPUT AND-OR-INVERT GATE 


GUARANTEED OPERATING RANGES 


PPLY VOLTAGE 
PART NUMBERS se Ores TEMPERATURE 
74LS55XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL | PARAMETER UNITS TEST CONDITIONS (Note 1) 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage 


Input LOW Voltage Guaranteed Input LOW Voltage 


< 
= 
re 
Os 


< 
Q 
Oo 


Input Clamp Diode Voltage Voc = MIN, |iyy = —-18 MA 


x 
Ss 


VOH Output HIGH Voltage Vcc = MIN, lon = —400 LA, VIN = VIL 


x< 


C 


XM,XC Vec = MIN, loL = 4.0 mA, VIN =2.0V 


Vec = MIN, lOL = 8.0 mA, VIN =2.0V 


Vec = MAX, VIN =2.7V 
-mA Vcc _ MAX, VIN =10V 


VoL Output LOW Voltage 


>) 


= 
> 


NH Input HIGH Current 


=| 
> 


le Input LOW Current 


Output Short Circuit 
Current (Note 3) 


3 


Vec = MAX, Vout =OV 


3 
> 


ICCH Supply Current HIGH Vec = MAX, Vin = OV 


NIN N 
Nilo ra 
ie) 
Oo} 9 N 
NY] A oa 
= 
o 
N x< 


oO 
a 


= 


lcci Supply Current LOW Vec = MAX, Inputs Open 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
UNITS 


SYMBOL 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

Not more than one output should be shorted at a time. 
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F54LS/74LS73 
DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION — The 54LS/74LS73 offers individual J, K, clear, and clock inputs. These dual flip-flops are designed so that 
when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be 
allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum 
set-up times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 


LOGIC SYMBOL LOGIC DIAGRAM 
(Each Flip-Flop) 


Vcc = Pin 4 KO 
GND = Pin 11 3 (10) 


O —S 
CLOCK(CP) 
1 (5) 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE (Vcc) 


a 
74LS73XC_ 4.75V 5.0V 5.25 V O°Cto+70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER . eMits UNITS TEST CONDITIONS (Note 1) 
Wi Input HIGH Voltage Guaranteed Input HIGH Voltage 


for All Inputs 
VIL Input LOW Voltage 


Vep Input Clamp Diode Voltage 


Vou Output HIGH Voltage 

XC 

XM,X 
VOL Output LOW Voltage 


Input HIGH Current 


PART NUMBERS TEMPERATURE 


Guaranteed Input LOW Voltage 
for All Inputs 


< 


Vec = MIN, lin =-18mA 


Vec = MIN, lOH = —400 LA 
Vin = Vin oF Vit per Truth Table 


V loL = 4.0 mA |Vcc = MIN, Vin = Vip or 
V lo. = 8.0 mA |Vj, per Truth Table 


© 
N 


le 
N 


J, K . 
Clear Vcc = MAX, Vin = 2-7 V 
li Clock 
mA Vcc = MAX, VIN =55V 
We Voc = MAX, VIN =04V 


. Output Short Circuit 
OS Current (Note 3) 


lec Power Supply Current 


mA Vec = MAX, VOUT =OV 


S 
> 


ms 
Oo % OO ¢ ODN 
(oR eke) 
~ 


Vcc = MAX, Vep =OV 
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FAIRCHILD ¢ FS4LS/74LS73 


MODE SELECT — TRUTH TABLE 


INPUTS _ 

secnaeia net OUTPUTS 

poe EE ee 
: ) 


Reset (Clear) 


X 
Toggle | h h 
Load “0” (Reset) h 
Load ‘1’ (Set) | 
Hold | 


S29 zr alr 
a) te Ss 


H,h = HIGH Voltage Level 

L,| = LOW Voltage Level 

X = Immaterial 

|, (q) = Lower case letters indicate the state of the referenced input 
(or output) one set-up time prior to the HIGH-+toLOW clock 
transition. . 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


PARAMETER 


Propagation Delay, 
Clock to Output 

Propagation Delay, . 

Clear to Output 


AC SET-UP REQUIREMENTS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
PARAMETER NI 


a 
coaricewanne |e | | | = 
Tak Pave wemtow | is | vo] | 
Ceeerrie wan sp |e 
TSecup Tine GH JorKioGek [ao | 18 [| 
i 
Tas [| 
a 


SYMBOL 


SYMBOL 


Hold Time HIGH, J or K to Clock 
Set-up Time LOW, J or K TO Clock 
Hold Time LOW, J or K to Clock 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

Not more than one output should be shorted at a time. 

SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 


a PPP 
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_ F54LS/74LS74 
DUAL D-TYPE POSITIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION — The 54LS/74LS74 dual edge-triggered flip-flop utilizes Schottky TTL circuitry to produce high-speed 
D-type flip-flops. Each flip-flop has individual Clear and Set inputs, and also complementary Q and Q Outputs. — 


Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering occurs ata 
voltage level of the clock pulse and is not directly related to the transition time of the positive-going pulse. When the clock input 
is at either the HIGH or LOW level, the D input signal has no effect. 


LOGIC SYMBOL LOGIC DIAGRAM (EACH FLIP-FLOP) 
4 


SET (Sp) O 
4(10) 


CLEAR (CD)O 
1(13) 


Vcc = Pin 14 
GND=Pin 7 2(12) 


‘(GUARANTEED OPERATING RANGES 


PART NUMBERS SUPPLY VOLTAGE 
| P MAX 


| 
54LS74XM | 45 V 55 V -55°C to +125°C 
74LS74XC 4.75 V 5.25 V °C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TEMPERATURE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


MAX 


Guaranteed Input HIGH Voltage 


Vv Input HIGH Voltage 
IH 9 for All Inputs 


Guaranteed Input LOW Voltage 


Input LOW Voltage 
for All Inputs 


ne 
O}s 


Input Clamp Diode Voltage Vec = MIN, |iyy = -18 mA 


Vcc = MIN, lOH = —400 MA 
Vin = Vin or Vip per Truth Table 


V loL = 4.0 mA | Vcc = MIN, Vin = Vip or 
V lo. = 8.0 mA Vii per Truth Table 


Vcc = MAX, VIN =2.7V 


2.7 


Output HIGH Voltage 
Output LOW Voltage AMG 
Input HIGH Current 
Data 


Clock, Set 
Clear 


0.2 


ol 


~“ 


Lee 
ae. 
| 3.4 | 
ae 
| 0.25 | 
eee | 


> 


Data 


Clock, Set Vcc = MAX, VIN =5.5V 


Clear 


Input LOW Current 
Data 
Clock, Set 
Clear 


Output Short Circuit 
Current (Note 3) 


_ Power Supply Current 


3 
> 


Vec = MAX, VIN =0.4V 


Vec = MAX, VouT =OV 


* eee|eee 
WNu]| © oO 
3 (= 
> 


= 
> 


B 
> 


Vcc = MAX, Vcp =OV 
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FAIRCHILD ¢ F54LS/74LS74 


MODE SELECT — TRUTH TABLE 


INPUTS OUTPUTS 
— ik WEWK EES 


Set 

Reset (Clear) 
*Undetermined 
Load ‘'1’’ (Set) 
Load ‘‘0” (Reset) 


*Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


H,h =HIGH Voltage Level 

L,| = LOW Voltage Level 

X = Immaterial 

|,h (q) = Lower case letters indicate the state of the referenced input 
(or output) one set-up time prior to the LOW to HIGH clock 
transition. 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER i a UNITS TEST CONDITIONS 


tpLH Propagation Delay, Vcc = 5.0 V, 
tPpHL Clock to Output CL = 15 pF 
‘pln Propagation Delay, ee 

tPHL Set or CleartoOutput [CP=L_ | | S18 | 

tPHL ce=H TT 


PARAMETER . 


Ca 
Cr aa A I 
[Set orciear Pulse with | ts | tons 
[Setup Time HIGH, Datatoclock | 10 | 6 | | ts 
[Hold Time HIGH, Datato Clock || 14a fs 
[ Setup Time Low, Data to clock | 20° | 14 | | 
[Hold Time Low, Datatociock | oo | 8 | fs 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input phiar to the clock 

transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained 

at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 

the clock transition from LOW-to-HIGH and still be recognized. 


o 
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F54LS/74LS75 ¢ F54LS/74LS77 


4-BIT D LATCH 


DESCRIPTION—The TTL/MSI 54LS/74LS75 and 54LS/74LS77 are latches used as 
temporary storage for binary information between processing units and input/output 
or indicator units. Information present at a data (D) input is transferred to the Q outpu 


when the Enable is HIGH and the Q output will follow the data input as long as e : 


Enable remains HIGH. When the Enable goes LOW, the information (that was 
the data input at the time the transition occurred) is retained at the 
Enable is permitted to go HIGH. 


The 54LS/74LS75 features complementary Q and Q o1 a4-bit latch and is 
available in the 16-pin packages. For higher compo on sity applications the 
54LS/74LS77 4-bit latch is available in the in| age with Q outputs omitted. 


LOADING (Note a) 


PIN NAMES 

D,_D, Data Inputs 0.5 ULL. 0.25 ULL. 
Eo-1 Enable Input Latches 0, 1 ~ 2.0 ULL. 1.0 ULL. 
E>_3 Enable Input Latches 2, 3 2.0 ULL. 1.0 ULL. 
Q,_Q, Latch Outputs (Note b) | 10 ULL. 5(2.5) ULL. 
Q,;_Q, Complimentary Latch Outputs (Note b) — 10ULL. 5(2.5) U.L. 
Notes: 


a. 1 Unit Load (U.L.) = 40nA LOW 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


TRUTH TABLE 

(Each latch) NOTES: 
th = bit time before clock 
negative-going transition 
tnh+1 = bit time after clock 
negative-going transition. 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


54LS/75LS75 54LS/74LS77 


5-46 


LOGIC SYMBOLS 


FS4LS/74LS75 


E23 
Q, Q, Ay QO, Oz O3 O, O4 
e@ 


1681 15 14 10 11 9 8 


Veo = Pin 5 
GND = Pin 12 


F54LS/74LS77 


Vec = Pin 4 
GND = Pin 11 
NC = Pin 7, 10 


FAIRCHILD e F54LS/74LS75 e F54LS/74LS77 


LOGIC DIAGRAM 


DATA Q (54LS/75LS75 ONLY) 


Q 
ENABLE 


TO OTHER LATCH 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential-to-Ground Pin -0.5V to +7.0V 
*Input Voltage (dc) —-0.5Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vec) 


54LS75XM ° ° 
54LS77XM 45 V 5.0 V 5.5 V 55°C to +125°C 


74LS75XC 
OV 25V 0°C to +70°C 


X = package type; D for Flatpak, P for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


5-47 


FAIRCHILD e F54LS/74LS75 e F54LS/74LS77 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS | 
SYMBOL PARAMETER rMIN | TYP | UNITS TEST CONDITIONS 
TYP 
Guaranteed Input HIGH Voltage 
Vin Input HIGH Voltage V foe All inpiits 
| XM 0.7 Guaranteed Input LOW Voltage 
V Input LOW Volta V 
7 - trowrow vonage = |™ | | Lv for All Inputs 
Ven Input Clamp Diode Voltage | | -0.65 | -1.5 | V | Voc = MIN, ly = —18 mA 
XM 2.5 Voc = MIN, Ion = —400 pA 
XM, XC 0.4 lol =4.0MA Vcc = MIN, Vin = Vin 
V 
Input HIGH Current 
D 20 
A Voc = MAX, Vin = 2.7 V 
, E 80 | & cc IN 
1H 


Input HIGH Current at MAX 
Input Voltage 
D 0.1 
Vec = MAX, Vin = 10 V 
E 0.4 cc IN 


Input LOW Current 
lie D ; 
E : 
Output Short Circuit Current 
| Voc = MAX, V =0OV 


NOTES: 

1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

2. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

3. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

4. Note more than one output should be shorted at a time. 


Voc = MAX, Vin = 0.4 V 


AC CHARACTERISTICS : Ty = 25°C, Voc = 5.0 V 


se [MIN [TYP ice 
TYP 
27 
27 
25 


SYMBOL TEST CONDITIONS 


Propagation Delay, Enable to Q 


Propagation Delay 


tPHL 
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FAIRCHILD e F54LS/74LS75 e F54LS/74LS77 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
YMBOL NIT TEST 
SYMBO PARAMETER MAX EST CONDITIONS 


Can 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC WAVEFORMS 


*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


Fig. 1 


DEFINITION OF TERMS: — 


SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input 
prior to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (t,,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the — 
correct logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS76 
DUAL JK FLIP-FLOP WITH SET AND CLEAR 


DESCRIPTION — The 54LS/74LS76 offers individual J, K, Clock Pulse, Direct Set and 
Direct Clear inputs. These dual flip-flops are designed so that when the clock goes 
HIGH, the inputs are enabled and data will be accepted. The Logic Level of the J and K 
inputs will perform according to the Truth Table as long as minimum set-up time: 
observed. Input data is transferred to the outputs on the HIGH-to-LOW c 
transitions. 


LOGIC SYMBOL 


MODE SELECT — TRUTH TABLE 


INPUTS 


OPERATING MODE 


Set. 

Reset (Clear) 
“Undetermined 
Toggle 

Load “0” (Reset) 
Load “1” (Set) 
Hold 


Voc = Pin5 
GND = Pin 13 


Q Traljrirt 
alr ra Tir 


*Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


H,h = HIGH Voltage Level 

L,| = LOW Voltage Level 

X = Immaterial 

1,h (q) = Lower case letters indicate the state of the referenced input (or 
output) one set-up time prior to the HIGH-to-LOW clock transition. 


LOGIC DIAGRAM 


CLOCK (CP) 


FAIRCHILD © 54LS/74LS76 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin -0.5 V to +7.0 V 
“Input Voltage (dc) | —0.5Vto +15 V 

Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBERS = TEMPERATURE 
¥ 


| min | otvP, [| MAX 
74LS76XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


a 
SYMBOL PARAMETER UNITS TEST CONDITIONS 
Input HIGH Voit 
V Input HIGH Voltage eee peas wereve 
i” for All Inputs 
V Guaranteed Input LOW Voltage 
| 0.8| for All Inputs 


Vec = MIN, loy = —400 »A 
Vin = Vint or vit per Truth Table 


V Output LOW Voltage XM, XC | {| 0.25] 0.4] V lot = 4.0 mA Vcc = MIN, VIN = Vin 


Input HIGH Current 
20 
60 | pA Voc = MAX, Vin = 2.7 V 


J,K 
Vec = MAX, Vin = 5.5 V 


Set, Clear 
Clock 
J, K 
Set, Clear 
Clock 
Input LOW Current 
J,K 
Set, Clear 
Clock 


Output Short Circuit Current _ _ 
0S | (Note 3) | | 10) ma ical aan 


Voc = MAX, Vin = 0.4 V 
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FAIRCHILD @ 54LS/74LS76 


AC CHARACTERISTICS: T, = 25°C (See Page for Waveforms) 


SYMBOL 


Propagation Delay, 
Set or Clear to Output 


AC SET-UP REQUIREMENTS: Ta, = 25°C (See Page for Waveforms 


LIMITS | 
SYMBOL PARAMETER [MIN | TYP | UNITS TEST CONDITIONS 
TP 


twOP(H) | Clock Pulse Width (HIGH) =| te | 12 || 

twOP(L) | Clock Pulse With wow) | 5 | to | ns 

tw | Setor Clear Pulse with | 5 | to | | ns | Fig 2 

tH) | SetupTime HIGH, JorKtoClock | 20, | 13 | | ns Veo = 5.0V 


int) | Hold Time HIGH, JorKtoGock Sst to | |g 
il) | Setup Time LOW, Jorkto Ook «(| is) 10 | 
in) | Hold Time LOW, JorK io Gok Sitio wre | 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 

2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock transition from 
HIGH-to-LOW in order to be recognized and transferred to the outputs. 

5. HOLD TIME (t) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained at the input in order to 
ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to the clock transition from HIGH-to-LOW and 
still be recognized. 
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-F54LS/74LS78 
DUAL JK FLIP FLOP 


DESCRIPTION — The 54LS/74LS78 offers individual J, K, and Direct Set inputsaswell LOGIC SYMBOL 

as common Clock Pulse and Common Direct Clear Inputs. These dual Flip-Flops are 2 6 
designed so that when the clock goes HIGH, the inputs are enabled and data will be 
accepted. The Logic Level of the J and K inputs may be allowed to change when. the 
clock pulse is HIGH and the bistable will perform according to the Truth Table as long 
as minimum set-up times are observed. Input data is transferred to the outputs on the 
HIGH-to-LOW Clock Transition. 


Voc = Pin 4 
GND = Pin 11 


LOGIC DIAGRAM 


GUARANTEED OPERATING RANGES 


PART NUMBERS 


"SUPPLY VOLTAGE 


TEMPERATURE 


-58°C to +125°C 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 
i input HIGH Velde 20 Guaranteed Input HIGH Voltage 


for All Inputs 
[pore FF 
od 
| 25 


Vep Input Clamp Diode Voltage 
XM 2.5 
_Output HIGH Voltage 


54LS78XM 
74LS78XC 


Guaranteed Input LOW Voltage 
for All Inputs 


< 


Vec = MIN, lIN =-18 mA 
Vcc = MIN, IOH = —400 MA 
Vin = Vin or Viz per Truth Table 


VoL Vcc = MIN, Vin = ViH or 
Input HIGH Current 
J, K 
Set, Clear LA Vcc = MAX, VIN =27V 
ne Clock . 
J,K 
Set, Clear mA Vcc = MAX, VIN =55V 
Clock 
Input LOW Current 
JK 
Ne Set, Clear mA Vec = MAX, VIN =0.4V 
Clock 


mA Vcc = MAX, Vout =OV 


pie eat a Mel lanl 


' Output Short Circuit 
OS Current (Note 3) 


lec Power Supply Current 


FAIRCHILD ¢ F54LS/74LS78 


MODE SELECT — TRUTH TABLE 


UTS 


OPERATING MODE 
— [50 | % | 
. 
L 
L 
H 
H 
H 


Set 

Reset (Clear) 
*Undetermined 
Toggle 

Load ‘‘0” (Reset) 
Load ‘’1’’ (Set) 
Hold 


*Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


H,h = HIGH Voltage Level 

L,| = LOW Voltage Level 

X = Immaterial 

|,h(q) = Lower case letters indicate the state of the referenced 


input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) _ 


LIMITS 
SYMBOL PARAMETER [min | TYP si UNITS TEST CONDITIONS 
P 
tpLH Propagation Delay, Vcc = 5.0 V, 
tpHL Clock to Output C, = 15 pF 
tpLH Propagation Delay, 
tepHL Set or Clear to Output 


AC SET-UP REQUIREMENTS: Ta = 25°C (See Page 5-322 for Waveforms) 


ss 

SYMBOL UNITS TEST CONDITIONS 
ee 

Wer | Con Pum wammi fe | || 

w | SetorGiear Fuse wan | as | 0] | | 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

Not more than one output should be shorted at a time. 

SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (t,) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 


aa 
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F54LS/74LS83A 


4-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION— The 54LS/74LS83A is a high-speed 4-Bit Binary Full Adder with internal 
carry lookahead. It accepts two 4-bit binary words (Ai — A4, Bi — Ba) anda Carry Input 
(Cin). It generates the binary Sum outputs (21 — 24) and the Carry Output (Cour) from the 
most significant bit. It operates with either HIGH or active LOW operands (positive or 
negative logic.) The 54LS/74LS283 is recommended for new designs since it is identical 
in function with this device and features standard corner power pins. 


PIN NAMES LOADING (Note a) 

A, —A4 Operand A Inputs 1.0 U.L. 0.5 U.L. 
By — By Operand B Inputs 1.0 U.L. 0.5 U.L. 
Cin Carry Input 0.5 U.L. 0.25 U.L. 
24-24 Sum Outputs (Note b) 10 ULL. 5(2.5) U.L. 
COUT Carry Output (Note b) 10 U.L. 5(2.5) U.L. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


Cin Ay By, 


@|@ |® 


V8 ki ral i 


Yo Yo 


23 24 


Vcc =Pin 5 
GND = Pin 12 
© = Pin Numbers 
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LOGIC SYMBOL 


10 11 8 7 3 4 #1 «16 


A, By Ag Bo Az Bg Ag Bg 


Cin CouT 


Vcc =Pin 5 
GND = Pin 12 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS83A 


FUNCTIONAL DESCRIPTION— This device adds two 4-bit binary words (A plus B) plus the incoming carry. The binary sum 
appears on the sum outputs (£1 — 4) and outgoing carry (Cour) outputs. 


Cint(A1+B1)+2(A2+Be)+4(A3+B3)+8(A4+Ba) = 21+222+423+824+16Cout 
Where: (+) = plus 


Due to the symmetry of the binary add function the device can be used with either all inputs and outputs active HIGH (positive 
logic) or with all inputs and outputs active LOW (negative logic). Note that with active HIGH inputs, Carry In can not be left 
open, but must be held LOW when no carry in is intended. | 


Cin] At A2 A3 Aq4|B1 B2 B3 Ba} 21 22 23 24 | COUT 
wie ouctulHHeria | 
mewn] ofo e+ fy eos se ele 


Interchanging inputs of equal weight does not affect the operation, thus Cin, A1, B1, can be arbitrarily assigned to pins 10, 11, 
13, etc. 


Exam ple: 


(10+9=19) 


(carry+5+6=1 2) 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias | —55°C to +125 C 
Vcc Pin Potential to Ground Pin : ~—0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vto +15 V 
* Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto +10 V. 
Output Current (dc) (Output LOW) +50 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS 
win ea TEPERAINE 
74LS83AXC | 4.75 V 5.25 V -0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS83A 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


| ouumits 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 
oan Ye | wa 


for All Inputs 
Vib Input LOW Voltage Vv Guaranteed Input LOW Voltage 
p XC | 


for All Inputs 


: | 08 | 
Vep Input Clamp Diode Voltage pf 0.65 | -1.5 | Vv | Voc = MIN, ly = -18 mA 
vo, Touma manvonge L228 [34] |) | vec = MI gy = 400 
OH put oltage V 


Input HIGH Current | 
Cin LA V Cc = MAX, Vi =2.7V 
ley Any Aor B - . 
Cin mA Ver = MAX, Vin, = 10 V 


Input LOW Current 
Ts Cin -0.4 mA Voc = MAX, Vin = 0.4 V 
Any Aor B —0.8 
Output Short Circuit , Gee cay ’ oy) 
Os Current (Note 5) “ CC * YOUT — 


| 22 | 39 | mA | Vcc = MAX, All Inputs OV 
loc Power Supply Current ie) me | | a ee 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system - 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: T, = 25°C 


PARAMETER 


Propagation Delay, Cj, Input 
to Any 2 Output 


Propagation Delay, Any A or B Input 17 
to 2 Outputs 19 


SYMBOL TEST CONDITIONS 


Vcc =5.0V 
C, = 15 pF 
Figures 1 and 2 


Propagation Delay, Ciyy Input 
to CouT Output 


Propagation Delay, Any A or B Input 
to CouT Output 


AC WAVEFORMS 
VIN 1.3V VIN 1.3V 
emt tpHL eins leo teLH e}— tPHL 
Vout 1.3V VouT 1.3V 
Fig. 1 Fig. 2 
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F54LS/74LS85 


4-BIT MAGNITUDE COMPARATOR 


DESCRIPTION — The 54LS/74LS85 is a 4-Bit Magnitude Comparator which compares 
two 4-bit words (A, B), each word having four Parallel Inputs (Ao-As, Bo-Bs); As, Bs 
being the most significant inputs. Operation is not restricted to binary codes, the device 
will work with any monotonic code. Three Outputs are provided: “A greater than B” 
(Oa>s), “A less than B” (O,<s), “A equal to B” (Oa =8). Three Expander Inputs, la >B, la 
<p, lA =B, allow cascading without external gates. For proper compare operation, the 
Expander Inputs to the least significant position must be connected as follows: la <B = 
la>B=L, la=B =H. For serial (ripple) expansion, the Oa >B, Oa <p and Oa =B Outputs 
are connected respectively to the la > B, IA.<B, and la = 8B inputs of the next most 
significant comparator, as shown in Figure 1. Refer to Applications section of data sheet 
for high speed method of comparing large words. 


The Truth Table on the following page describes the operation of the 54LS/74LS85 
under all possible logic conditions. The upper 11 lines describe the normal operation 
under all conditions that will occur in a single device or in a series expansion scheme. 
The lower five lines describe the operation under abnormal conditions on the cascading 
inputs. These conditions occur when the parallel expansion technique is used. 


e EASILY EXPANDABLE 
e BINARY OR BCD COMPARISON 
© O, +5, Once, AND O, — g OUTPUTS AVAILABLE 


PIN NAMES 


LOADING (Note a) 


Ao-A3, Bo-B3 Parallel Inputs 1.5 ULL. 0.75 ULL. 
la eB A =B Expander Inputs 15U.L. | 0.75 ULL. 
Ince, la >p A < B, A > B, Expander Inputs ~O5U.L. | 0.25 ULL. 
On >B A Greater Than B Output (Note b) 10 ULL. 5 (2.5) ULL. 
Oa <B B Greater Than A Output (Note b) 10 ULL. 5 (2.5) ULL. 
OA =B A Equal to B Output (Note b) 10 ULL. 5 (2.5) ULL. 
Notes: 


a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6mA LOW 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


rae 

[jesus 
Opt 
am 


ts 
al 


tt 
HO | 
| 


lif 


LOGIC SYMBOL 


10 7 2 15 11 9 


Ag Ai Az Ag Bo By Bz B3 
l~A>B 
lA<B. 
lA=B 


Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 


The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 


FAIRCHILD e F54LS/74LS85 


. TRUTH TABLE 


7 : CASCADING . 
COMPAR 
PARING INPUTS ner opel OUTPUTS 


A3.B3 A2,B2 A1,B, Ag.Bo | '!a>B 'ta<Bp ta=p| OasBp Oncgp Ongg 
x x x H L L 


A3>B3 Xx » 4 » 4 


A3<B3 x Xx X 
A3=B3 A2>B2 Xx Xx 
A3=B3 A2<B2 X X 
A3=B3 Ag=B2 Ay>By Xx 


A3=B3 Ag=B2 A,1<By Xx 

A3=B3 A2=B2 A1=By Ag>Bo 
A3=B3 Ag2=B2 A,=B;, Ag<Bo 
A3=B3 A2=B2 A 1=By Ag=Bo 
A3=B3 A2=B2 A z=B1 Ag=Bo 
A3=B3 A2=B2 A 1=B1 Ag=Bo 
A3=B3 A2=B2 A 1=By Ag=Bo 
A3=B3  A2=B2 A1=By Ag=Bo 
A3=B3 A2=B2 A1=Byz Ag=Bo 


retirirrerere tTxXx x x xX XxX xX 
m- ©EdoetreitrexKxx KM MK 
rmPreirtmrirtiirre%XKXxXxxXxx x xX xX 
Pte 2 rr 2 rae fr tr 
rm ft ft rt Ff F tf rt er zt rz 
cr ff Lk tke rr rer or Ur hUurelhU6r 


Aar8s Am82 A181 Ao"Ba gist, 
A3=B3 X = IMMATERIAL 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 

Temperature (Ambient) Under Bias —55°C to +125°C 

Vec Pin Potential to Ground Pin -—0.5 V to +7.0 V 

“Input Voltage (dc) —0.5 Vto +15 V 

*Input Current (dc) —30 mA to +5.0 mA 

Voltage Applied to Outputs (Output HIGH) -—0.5Vto +10 V 

Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


[win tye wa 
54. S85XM =55°C to +125°C 
74LS85XC 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS TEMPERATURE 
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FAIRCHILD e F54LS/74LS85 


Ao Ay Ag A3 Bo B, Bo Bg 


Ag Ai Ag Ag Bo By "are Ao Ai Ag Ag Bo By ot 
A>B A>B A>B - A>B 
lace F54LS/74LS85 Ones lA<B F54LS/74LS85 On<p 


la=B Opsp 'A=B On=B 


LOW Level 
HIGH Level 


Fig. 1. COMPARING TWO n-BIT WORDS 


APPLICATIONS. 


Figure 2 shows a high speed method of comparing two 24-bit words with only two levels of device delay. With the technique shown in Figure 1, 
six levels of device delay result when comparing two 24-bit words. The parallel technique can be expanded to any number of bits, see Table I. 


TABLE | 


WORD LENGTH NOTE: 
The 54LS/74LS85 can be used as a 5-bit comparator only 


1-4 Bits when the outputs are used to drive the Ag-A3 and 
5-24 Bits 2-6 Bo-B3 inputs of another 54LS/74LS85 as shown 
25-120 Bits 8-31 in Figure 2 in positions #1, 2, 3, and 4. 


INPUTS 


ALLE LALA LLL LA AIAN 


(LSB) (MSB) 
Ag Ay Az Ag Bo By Bo B3 A20 421 A22 423 B20 821 822 B23 


Ao Ay Ad A3 Bo By, Bo B3 Ao Ay Ad A3 Bo B, Bo B3 
la>p Opse 'A>B Oa>s 
'A<B =5 Once A<B =1 Once 


IA=B On-8 IA=B . On=B 


INPUTS 


As Ag A7 Ag Bs Bg B7 Bg Aig 411 412 413 810 841 B12 B13 Ars A416 A17 A1g B15 Big B17 Big 


Ao Ai Aa Ag Bo By Bo B3 Ag A; Az Az Bo 81 Bo Bg 
la>B 'A>B On>B 
IA<B ies 'A<B #3 Ong 


lasp lA=B Oa=8 


Ao Ay A2 Az Bo B, Bo B3 
l~a>B Ona>p 
lacB #6 OncsB OUTPUTS 


'A=B On=B 


MSB = Most Significant Bit 
LSB = Least Significant Bit 


L LOW Level 
H HIGH Level 
NC = No Connection 


Fig. 2. COMPARISON OF TWO 24-BIT WORDS 
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FAIRCHILD e F54LS/74LS85 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
SYMBOL | | PARAMETER ra Pa UNITS TEST CONDITIONS 


Viq Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Inputs 


V Input LOW Volt xm | | To] Guaranteed Input LOW Voltage 
ef enone? xe 08] | tor at inputs 


Vep Input Clamp Diode Voltage ee Voc = MIN, lin = —18 mA 


VoH Output HIGH Voltage le V Vii _ Ving or VIL per Truth Table 
vemtowowsoe Pxe [oss | 0s: or Th Tbe 


Input HIGH Current 
Ao-A3; Bo-B3, la=p pA Vec = MAX, Vin = 2.7 V 
IAAacpls>sB 
WH Ao-A3; Bo-B3, lA=B mA Vec = MAX, VIN =10V. 
la<B la>B 
. Input LOW Current 
lie Ao-A3; Bo-B3, la= B mA Vcc = MAX, VIN =0.4V 
Inc Bp :;la>eB 
Output Short Circuit Current 
| = MAX, V =O0OV 


lec | Power Supply Current = Supply Current | Power Supply Current = s | sf tt | 20 | ma Voc = MAX 


NOTES: 


A: 


The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 


. Conditions for testing, not shown in the table, are chosen to guarantee operation under “worst case” conditions. 
. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature and supply voltage 


extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operaing ranges. 


. Typical limits are at Voc = 5.0 V, Ta = 25°C, and maximum loading. 
. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS : T, = 25°C, Voc = 5.0 V 


LIMITS 
nie: omGere [urs = 
: TYP _ vo 


Fig. 1, 2 


tpLH Any A or B Data Input to 
tPpHL Any Output 
tPHL Oa<p Output | 


tPLH la=B !nput to Fig. 1, 2 

tPHL Oa=p Output 

tPLH la>B OF la<p Input Fig. 1, 2 

tpHL to Any Output 

AC WAVEFORMS 
VIN 1.3V 1.3V VIN 1.3V 1.3V 
4 90] pn ra 
Vout 1.3V 1.3V Vout 13V | 1.3V 
Fig. 1 | Fig. 2 
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F54LS/74LS86 
QUAD 2-INPUT EXCLUSIVE OR GATE 


TRUTH TABLE 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


-55°C to +125°C 
0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


54LS86XM 
74LS86XC 


ng (ea 
SW] oO 
o 

<=) s 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH voltage 


Vin Input HIGH Voltage for All inputs 


oe) 
~N 


—" 


Guaranteed Input LOW Voltage 
Input LOW Voltage 
for All Inputs 


Vcc = MIN, TN =-18 mA 


Voc = MIN, lop = —400 vA 

Vin = Vin oF Vip per Truth Table 
Voc = MIN. Vin = Vir 
or Vj, per Truth Table 


Vcc = MAX, VIN =2.7V 
Vec = MAX, VIN =10V 


a 
2.0 
px | 
oe ae 
| lnput Clamp Diode Vottage | 


Input Clamp Diode Voltage 


x< 
; 


Output HIGH Voltage 


Output LOW Voltage 


2) 


Input HIGH Current 


i.e) 
NO 


Input LOW Current 


Output Short Circuit 


Current (Note 5) Vec = MAX, Voyt = OV 


on Re) 
wl rm | OO; - 
ola] Al A oO 


Ny! 
NI 


Supply Current Vcc = MAX 


SYMBOL PARAMETER oo 


ee 
Propagation Delay, Other Input LOW pf 


Propagation Delay, Other Input HIGH 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS89 


64-BIT RANDOM ACCESS MEMORY 
WITH OPEN-COLLECTOR OUTPUTS 


DESCRIPTION—The 54LS/74LS89 is a high-speed, low-power 64-bit Random Access 
Memory organized as a 16-word by 4-bit array. Address inputs are buffered to minimize 
loading, and addresses are fully decoded on-chip. Outputs are open-collector type and. 
are in the off (HIGH) state when both the Chip Select (CS) and Write Enable (WE 
HIGH. For all other combinations of CS and WE the outputs are active, presenti 
complement of either the stored data(READ mode) or the Eguinete f 
inputs. 


LOGIC SYMBOL 


4 6 10 12 3 


$ Di D2 D3 D4 WE 


OPEN-COLLECTOR OUTPUTS “APPLICATIONS 
BUFFERED INPUTS MINIMIZE 
ADDRESS DECODING ON-CHI 
DIODE CLAMPED INPUTS MINIMIZE RINGING 


LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION * 01 02 0s 04 


Cc 
Ao 


Voc = Pin 16 
GND = Pin 8 


PIN NAMES 


AN Address Input 

cs Chip Select (active LOW) Input 
Dn Data Input 

On Data (inverted) Output 

WE Write Enable (active LOW) Input 


FUNCTION TABLE 


INPUTS OPERATION CONDITION OF OUTPUTS 
WE 


Write Complement of Data Inputs 
Read Complement of Selected Word 
Inhibit Entry Complement of Data Inputs 
Hold HIGH (Off) 


H = HIGH Voltage Level 
L = LOW Voltage Level 
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FS4LS/74LS90 ¢ F54LS/74LS92 
DECADE COUNTER _ DIVIDE-BY-TWELVE COUNTER 


F54LS/74LS93 
4-BIT BINARY COUNTER 


DESCRIPTION— The 54LS/74LS90, 54LS/74LS92 and 54LS/74LS93 are high-speed 4-bit 

os : - LOGIC SYMBOL 
ripple type counters partitioned into two sections. Each counter has a divide-by-two 
section and either a divide-by-five (54LS/74LS90), divide-by-six (54LS/74LS92) or divide- 54LS/74LS90 
by-eight (54LS/74LS93) section which are triggered by a HIGH-to-LOW transition on the 
clock inputs. Each section can be used separately or tied together (Q to CP) to form BCD, 
bi-quinary, modulo-12, or modulo-16 counters. All of the counters have a 2-input gated 
Master Reset (Clear), and the 54LS/74LS90 also has a 2-input gated Master Set (Preset 9). 


e LOW POWER CONSUMPTION ... TYPICALLY 45 mW 
e HIGH-COUNT RATES ... TYPICALLY 50 MHz 


e CHOICE OF COUNTING MODES ... BCD, BI-QUINARY, DIVIDE-BY-TWELVE, GND = Pin 10 
BINARY NC = Pins 4, 13 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 


e FULLY TTL AND CMOS COMPATIBLE 54LS/74LS92 


PIN NAMES LOADING (Note a) 
CPo Clock (Active LOW going edge) Input to 
+2 Section 67 WW o 8 
CP, Clock (Active LOW going edge) Input to Voc = Pin 5 
+5 Section (54LS/74LS90, +6 Section GND = Pin 10 
(54LS/74LS92) NC = Pins 2, 3, 4, 13 
CP; Clock (Active LOW going edge) Input to 
MR, MRe Master Reset (Clear) Inputs 
MS, MSe Master Set (Preset-9, 54LS/74LS90) 
Inputs 
Qo Output from +2 Section (Notes b & c) 
Q1, Q2, Q3 Outputs from +5 (54LS/74LS90), +6 
(54LS/74LS92), +8 (54LS/74LS93) Sec- 
tions (Note b) 
NOTES: 
a. 7 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. GND = Pin 10 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 ULL. for Coammercial (XC) Tem- NC = Pins 4.6. 7.13 


perature Ranges. 
c. The Qo Outputs are guaranteed to drive the full fan-out plus the CP; input of the device. 
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FAIRCHILD ¢ F54LS/74LS90 ¢ F54LS/74LS92 © F54LS/74LS93 


LOGIC DIAGRAM 
| 54LS/74LS90 


O =Pin Numbers 
Vcc = Pin 5 
GND = Pin 10 


LOGIC DIAGRAM 
54LS/74LS92 — 


O =Pin Numbers 
Vec=Pin5 
GND = Pin 10 


LOGIC DIAGRAM 
54LS/74LS93 


© = Pin Numbers 


Vec = Pin5 
GND = Pin 10 
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CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NC = No Internal Connection 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NC = No Internal Connection 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NC = No Internal Connection 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD e F54LS/74LS90 © F54LS/74LS92 ¢ F54LS/74LS93 


FUNCTIONAL DESCRIPTION—These devices are 4-bit ripple type Decade, Divide-By-Twelve, and Binary Counters respec- 
tively. Each device consists of four master/slave flip-flops which are internally connected to provide a divide-by-two section 
and a divide-by-five (54LS/74LS90), divide-by-six (54LS/74LS92), or divide-by-eight (54LS/74LS93) section. Each section 
has a separate clock input which initiates state changes of the counter on the HIGH-to-LOW clock transition. State changes 
of the Q outputs do not occur simultaneously because of internal ripple delays. Therefore, decoded output signals are subject 
to decoding spikes and should not be used for clocks or strobes. The Qo output of each device is designed and specified to 
drive the rated fan-out plus the CP; input of the device. 


A gated AND asynchronous Master Reset (MR: * MR2) is provided on all counters which overrides and clocks and resets 
(clears) all the flip-flops. A gated AND asynchronous Master Set (MS1+-MSze) is provided on the 54LS/74LS90 which overrides 
the clocks and the MR inputs and sets the outputs to nine (HLLH). 


Since the output from the divide-by-two section is not internally connected to the succeeding stages, the devices may be 
operated in various counting modes.: 


54LS/74LS90 


A. BCD Decade (8421) Counter — The CP; input must be externally connected to the Qo output. The CPpo input receives the 
‘ - incoming count and a BCD count sequence is produced. 


B. Symmetrical Bi-quinary Divide-By-Ten Counter — The Q3 output must be externally connected to the CPo input. The input 
count is then applied to the CP; input and a divide-by-ten square wave is obtained at output Qo. 


C. Divide-By-Two and Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPo as the input and Qo as the output). The CP; input is used to obtain 
binary divide-by-five operation at the Q3 output. 


54LS/74LS92 


A. Modulo-12, Divide-By-Twelve Counter — The CP; input must be externally connected to the Qo output. The CPo input 
receives the incoming count and Q3 produces a symmetrical divide-by-twelve square wave output. 


B. Divide-By-Two and Divide-By-Six Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function. The CP: input is used to obtain divide-by-three operations at the Q; and Q2 
outputs and divide-by-six operation at the Q3 output. 


54LS/74LS93 


A. 4-Bit Ripple Counter — The output Qo must be externally connected to input CP. The input count pulses are applied to 
input CPo. Simultaneous divisions of 2, 4, 8, and 16 are performed at the Qo, Q1, Q2, and Q3 outputs as shown in the truth 
table. 


B. 3-Bit Ripple Counter — The input count pulses are applied to input CP1. Simultaneous frequency divisions of 2, 4, and 8 
are available at the Qi, Q2, and Q3 outputs. Independent use of the first flip-flop is available if the reset function coincides 
with reset of the 3-bit ripple-through center. 
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FAIRCHILD ¢ F54LS/74LS90 ¢ F54LS/74LS92 e F54LS/74LS93 


54LS/74LS90 54LS/74LS92 AND 54LS/74LS93 
MODE SELECTION MODE SELECTION 


* “RESET 
INPUTS OUTPUTS 
Twins [wre If G5 Gy 0 0g 
H H L 


RESET/SET INPUTS 
LMRi | M2 | MS; | MS2 [| Og Oy Op 3° 


H = HIGH Voltage Level 
L = LOW Voltage Level 
H = HIGH Voltage Level X = Immaterial 
L = LOW Voltage Level 
X = Immaterial 
54LS/74LS90 .54LS/74LS92 . 54LS/74LS93 
BCD COUNT SEQUENCE _ TRUTH TABLE TRUTH TABLE 


OUTPUT 
COUNT 
Q; = Q3 


& 


Jeevereen no] 8 


a eee” a gee” SR eee i ae A ad 
Prater aare 
Sarre cre er eS 


ror a et ee a tT E 

PFPIererereretaireeere 

Str Teese rre re 
SCOMINDAHAWN-—O 


H 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


NOTE: Output Qo is connected to Input 
CP, for BCD count. 


oa, 
_ 


Note: Output Qo connected to input CP,. 


Saker ater Ler cee 
cee a FT ee ee ee 
ge ieee ieee eee See eee Sew ee ea elt ee eee Se Wa es 


L 
H 
L 
H 
Lk 
a ‘ 
L 
H 
L 
H 
L 
H 
L 
H 
L 
H 


_ = = = 
OP WwW NY 


Note: Output Qg connected to input CP. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature | -65°C to +150°C 
Temperature (Ambient) Under Bias | -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to+7.0V 
*Input Voltage (dc) -0.5Vtot+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or input Current limit is sufficient to protect the inputs. 
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FAIRCHILD ¢ F54LS/74LS90 ¢ F54LS/74LS92 e F54LS/74LS93 


GUARANTEED OPERATING RANGES 


gg nace Sea Se So 


PART NUMBERS TEMPERATURE 


54LSQ0XM 

54LS92XM -55°C to +125°C 
54LS93XM ae pow foe 

74LS90XC 

74LS92XC 4.75 V 5.0V 5.25 V 0°C to +70°C 
74LS93XC 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 
LIMITS 


Vv Input HIGH Volt Guaranteed Input HIGH Voltage 
IH npu onage for All Inputs | 


| oxm fT Guaranteed Input LOW Voltage 
ee ee ee 
Vep Input Clamp Diode Voltage oct etl Voc = MIN, liy =—-18 mA 
Pp xm | 25 | 34 | Voc = MIN, Igy = -400 uA 
Output HIGH Voltage V 
p xc | 27 | 34 SIN = SE Pe ee 
| | XMXC Ee ee Ee Io, = 40 mA | Voc = MIN, in = Vie or 
VoL Output LOW Voltage 


20 

120 LUA Vec = MAX, VIN =2.7V 
40 
80 


mA Vec = MAX, VIN =10V 


Input HIGH Current 
MS, MR 


CPo 
CP, (LS93) 
CP, (LS90, LS92) 


MS, MR 
CPo, CP, (LS93) 
CP, (LS90, LS92) 


Input LOW Current 
MS, MR 
CP 
cP, (LS93) 
CP, (LS90, LS92) 


Output Short Circuit 

! Vcc = MAX, V =OV 

NOTES . - . | | 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, Ta = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


mA Vec = MAX, VIN =0.4V 
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FAIRCHILD ¢ F54LS/74LS90 ¢ F54LS/74LS92 e F54LS/74LS93 


AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V, Cy, = 15 pF 


LIMITS 

SYMBOL | PARAMETER UNITS 

win [max [Min | Max [MIN | MAX 
me | Bimwwcpoe | || || | 
tpHL CPo Input to Qo Output 
ae 
me [Beene [Tet Te fe fe] 
me [peewee Te fe fe 
a [Swraoe Tet S| |e 
PHL | 50 50 70 


AC SET-UP REQUIREMENTS: Ta = 25°C, Vcc = 5.0 V 


7 LIMITS 
an [wa [| Ma AK] 
w | Siriewan | wo | |» | |» | |= 


RECOVERY TIME (tae! is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH-to- 
LOW in order to recognize and transfer HIGH data to the O outputs. 


AC WAVEFORMS 
* CP 1.3V . 1.3V 
ee hp ‘PUR 
Q 1.3V | 1.3V 
Fig. 1 


*The number of Clock Pulses required between the tpHL and tp; ;4 measurements can be determined from the appropriate Truth Tables. 
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F54LS/74LS95B 
4-BIT SHIFT REGISTER 


DESCRIPTION— The 54LS/74LS95B is a 4-Bit Shift Register with serial and parallel syn- LOGIC SYMBOL 
chronous operating modes. The serial shift right and parallel load are activated by separate 
clock inputs which are selected by a mode control input. The data is transferred from the 
serial or parallel D inputs to the Q outputs synchronous with the HIGH-to-LOW transition 
of the appropriate clock input. | Ds Sho Piha tS 


The device is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Fairchild TTL families. 


Qo Q; Q2 O3 


e SYNCHRONOUS, EXPANDABLE SHIFT RIGHT ey 

e SYNCHRONOUS SHIFT LEFT CAPABILITY 

e SYNCHRONOUS PARALLEL LOAD Vcc =Pin 14 

e SEPARATE SHIFT AND LOAD CLOCK INPUTS GND =Pin 7 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE CONNECTION DIAGRAM 
PIN NAMES LOADING (Note a) DIP (TOP VIEW) 
ww Mode Control Input 0.25 U.L. 

Ds Serial Data Input 0.5 U.L. 0.25 U.L. 

Po — P3 Parallel Data Inputs 0.5 UL. 0.25 U.L, 

CP, Serial Clock (Active LOW Going 10-U.L; 0.5 U.L. 

Edge) Input 
CP5 Parallel Clock (Active LOW Going 1.0 ULL. 0.5 ULL. 
Edge) Input 

Qo — O3 Parallel Outputs (Note b) 10-U.L. 6(2.5) U.L. 

NOTES: | NOTE: 

a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. The Flatpak version has the same 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) pinouts (Connection Diagram) as the 

Temperature Ranges. Dual In-Line Package. 
LOGIC DIAGRAM Po P, P, 
© — © ® ® 


Ps (aly Sanaa 


im AACA 
Or || oe ae ae 


Vcc = Pin 14 


GND =Pin 7 
OQ =Pin Numbers © © © 


Qo Q, Qo Q3 
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FAIRCHILD ¢ F54LS/74LS95B 


FUNCTIONAL DESCRIPTION—This device is a 4-Bit Shift Register with serial and parallel synchronous operating modes. 
It has a Serial (Ds) and four Parallel (Po — P3) Data inputs and four Parallel Data outputs (Qo — Q3). The serial or parallel mode 
of operation is controlled by a Mode Control input (S) and two Clock inputs (CP) and (CP2). The serial (right-shift) or parallel 
data transfers occur synchronous with the HIGH-to-LOW transition of the selected clock input. 


When the Mode Control input (S) is HIGH, CP2 is enabled. A HIGH-to-LOW transition on enabled CPz2 transfers parallel data 
from the Po — P3 inputs to the Qo — Qs outputs. 


When the Mode Control input (S) is LOW, CP; is enabled. A HIGH-to-LOW transition on enabled CP; transfers the data from 
Serial input (Ds) to Qo and shifts the data in Qo to Qi, Qi to Qz2, and Qe to Qs respectively (right-shift). A left-shift is accom- 
plished by externally connecting Qs to P2, Q2 to P1, and Q: to Po, and operating the device in the parallel mode (S = HIGH). 


For normal operation, S should only change states when both Clock inputs are LOW. However, changing S from LOW-to-HIGH 
while CP2 is HIGH, or changing S from HIGH-to-LOW while CP; is HIGH and CP>2 is LOW will not cause any changes on the. 
register outputs. 


MODE SELECT — TRUTH TABLE 


INPUTS OUTPUTS 
OPERATING MODE 
EEE? 


L 
L 


Parallel Load eae 
" ee 


Mode Change 


No Change 


No Change 


Undetermined 


Undetermined 


No Change 


Undetermined 


4GePoPoPoe 


No Change 


L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

| = LOW Voltage Level one set-up time prior to the HIGH-to-LOW clock transition. 

h = HIGH Voltage Level one set-up time prior to the HIGH-to-LOW clock transition. 

Pn = Lowercase letters indicate the state of the referenced input (or output) one set-up 


time prior to the HIGH-to-LOW clock transition. 
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FAIRCHILD ¢ F54LS/74LS95B 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125 °C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5Vtot15V 
* Input Current (dc) | —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vtot10V 
Output Current (dc) (Output LOW) +50 mA 


*Ejther Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 


‘74LS95BXC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER TYP MAX 
VIH Input HIGH Voltage 2.0 


VIL Input LOW Voltage 


Vcp Input Clamp Diode Voltage ae 
VOH Output HIGH Voltage | 25 | 
C 


XM,X 
VOL Output LOW Voltage 


UNITS TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


N 


V Vec = MIN, liq = —18 MA 

Vcc = MIN, Ioy = —400 HA 

Vin = Vin oF Vip per Truth Table 

lot = 4.0 mA} Vcc = MIN, Vin = VIH oF 


P| 0.85 lo, = 8.0 mA| Vj, per Truth Table 
Input HIGH Current 
S, Dg, Po, Py ; Po, P3 20 HA Vcc = MAX, VIN =2.7V 
; CP,, CP 40 
1H 
S, De, Py, P41, Po, P 0.1 mA Ver = MAX, Vin = 10 V 
ee Oe let arg cc IN 
CP, CP5 0.2 
Input LOW Current 
Nie Ss. Ds, Po, P45 Po, P3 mA Vec = MAX, VIN =04V 
CP,, CP> 
Output Short Circuit : _ 
Icc Power Supply Current ie ae Vcc = MAX 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the “worst case’’ value for the parameter. Since these ‘’worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, Ta = 25°C. 

5, Not more than one output should be shorted at a time. 
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FAIRCHILD ¢ F54LS/74LS95B 


AC CHARACTERISTICS: A= 25°C 


SYMBOL ~ PARAMETER 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
SYMBOL PARAMETER NIT TEST CONDITION 
paramere aati 


i 
‘wor | CoocPuse wa | mf TT 
a 


thH Hold Time, HIGH Mode Control to Clock 


DEFINITIONS OF TERMS: 
SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 


to the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 
HOLD TIME (t,,) — is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level 

must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 

logic level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 


AC WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


a Ci A Cee 


ea al 
PHL uo 
Q 1.3V 
Fig. 1 
4, 
) 
M/s {I 
ts(H) *S(L) a] 's(H) 
th(L) 's(L) th(L OR H) 
CP, 1.3V 1.3V ! 1.3V 1.3V 
ae 's(L) 's(H) +} 
| th(H) 
CP, 1.3V | 1.3V 1.3V 1.3V 
ees 
Fig. 2 


The 54LS/74LS107 is the same as the 54LS/74LS73, but ine corner power, i 
operations information, refer to the 54LS/74LS73 data sheet. 


F54LS/74LS107 
DUAL JK FLIP-FLOP 


DESCRIPTION — the 54LS/74LS107 is a Dual JK Flip-Flop with individual J, K, Direct Clear and Clock Pulse inputs. Output 
changes are initiated by the HIGH-to-LOW transition of the clock. ALOW signal on CD input overrides the other inputs and makes 
the Q output LOW. 


electrical characteristics, truth tables and 


GIC SYMBOL CONNECTION DIAGRAM 
DIP (TOP VIEW) 


The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-Line Package. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
PMN | tye max 


PART NUMBERS 


TEMPERATURE 


54LS107XM -§5°C to +125°C 


0°C to +70°C 


74LS107XC 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for 
packages available on this product. 
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F54LS/74LS109 
DUAL JK POSITIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION— The 54LS/74LS109 consists of two highspeed completely independent transition clocked JK flip-flops. The 
clocking operation is independent of rise and fall times of the clock waveform. The JK design allows operation as aD flip-flop 
by simply connecting the J and K pins together. The 54LS/74LS109 is a pin-for-pin replacement of the 9024 and 9L24. 


LOGIC SYMBOL LOGIC DIAGRAM 


SET(Sp) 
5(11) 


CLEAR(Cp) 
1(15) 


CLOCK 
4(12) 


15 


J 
2(14) 


Vcc = Pin 16 em 


GND =Pin 8 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE TEMPERATURE 
ee A 
74LS109XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER aul MAX UNITS TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Voltage 
VIH Input HIGH Voltage form Inputs 
XM 
VIL Input LOW Voltage 


utput oltage 


~ 
oO 


~~ 


Guaranteed Input LOW Voltage 
for All Inputs 


V Vcc = MIN, WN =-18 mA 


Vcc = MIN, Ion = —400 HA 
VIN = ViH or VIL per Truth Table 


i) 
~ 


< 
OQ 
Oo 
=% 
TC 
Cc 
as 
Q 
fe) 
| 
ue) 
9 
o 
Q. 
© 
< 
= 
= 
[e}) 
vo} 
oO 
© N 


V lo. = 4.0 mA | Vec = MIN. VIN = VIH or 


V lol = 8.0 mA | Vi, per Truth Table 


Input HIGH Current 
J,K 
Clock, Set 


= 
> 


Vcc = MAX, VIN =2.7V 


Output Short Circuit 


Veer = MAX, V =OV 
Current (Note 3) CC! OUT 


oO 
7) 
Ble 
> 


> 


m Vec = MAX, Vcp =OV 


ne Clear 
Onl 
0.2 mA Vcc = MAX, VIN =55V 
0.4 
Input LOW Current 
J, K 
ie Clock, Set mA Vec = MAX, VIN =0.4V 
Clear 


lec Power Supply Current 
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FAIRCHILD ¢ F54LS/74LS109 


MODE SELECT — TRUTH TABLE 


INPUTS OUTPUTS 
ee eee 
Xx Xx H L 


OPERATING MODE 


Set L H 

Reset (Clear) H L X X L H 
*Undetermined L L Xx XxX H H 
Load “1°” (Set) H H h h H L 
Hold H H | h q q 
Toggle H H h | q q 
Load ‘'0”’ (Reset) H H | | L H 


*Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


i 
= 2 
| 


= HIGH Voltage Level 

LOW Voltage Level 

Immaterial 

Lower case letters indicate the state of the referenced 
input (or output) one set-up time prior to the LOW-to- 
HIGH clock transition. 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


PARAMETER = al UNITS 


| MIN | TP | max 

Maximum Clock Frequency =a 
Propagation Delay, 
Clock to Output 


SYMBOL TEST CONDITIONS 


Propagation Delay, | 
Set or Clear to Output 


[Clock Pulse ith (HIGH) =| te | 2] 
| Setor Clear Pulsewidth =] 15 
[ Setup Time HIGH Date w Chek [8 
[Hold Time HIGH, Data to Clock | =O =i 

Po 


SYMBOL 


tyyCP(H) 
tw 


Set-up Time LOW, Data to Clock 20 


tp(L) Hold Time LOW, Data to Clock 


NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 


2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 

4. SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the Outputs. 

5. HOLD TIME (th) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS112 
DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION— The 54LS/74LS112 dual JK flip-flop features individual J, K, clock, and asynchronous set and clear inputs 
to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K 
inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as 
long as a minimum set-up and hold time are observed. Input data is transferred to the outputs on the negative-going edge of 
the clock pulse. 


LOGIC SYMBOL LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


CLEAR (Cp) O 
15(14) 4(10) 
O 


1O 
15 14 3(11) 2(12} 
Vec = Pin 16 
O 
GND=Pin 8 . CLOCK (CP) 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE | 
-74LS112XC | 4.75 V 5.25 V ~ O°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TEMPERATURE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER 7 
Vie Input HIGH Voltage 2.0 


| XM 
VIL Input LOW Voltage xm | 


Vep | Input Clamp Diode Voltage 


UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 

V Vcc = MIN, liq = -18 mA 

Vcc = MIN, lOH = —400 HA 

Vin = Vin OF Viz per Truth Table 


Ma Vee = MIN. ViIN= Min SF 
V lo. = 8.0 mA | Vi, per Truth Table 


i 
O 
= 

O 

rs 

6 

= 

=< 

G) 

Le 

S 

® 

a 

© 

x] X< 
re 
N 
NI 


oO 
N 
o 


as 
oO 


ODN 
oeoke) 

~ 
eis 


Input HIGH Current 
J, K 
Set, Clear 
Clock 


J, K 
Set, Clear 
Clock 


Vec = MAX, VIN =2.7V 


=| 
> 


Vcc = MAX, VIN =55V 


Input LOW Current 
J,K 
Ne Set, Clear 
Clock 


Vcc _ MAX, VIN =04V 


Output Short Circuit 


m Vec = MAX, V =OV 
los Current (Note 3) CC. OUT 


3 


3 
>| > > 


Power Supply Current Voc = MAX, Vep = OV 


a 
‘e) 


~] 
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FAIRCHILD e F54LS/74LS112 


MODE SELECT — TRUTH TABLE 


OPERATING MODE 


Set 


Reset (Clear) 


*Undetermined 
Toggle 

Load ‘0’ (Reset) 
Load ‘1’ (Set) 
Hold 


2 zrtralzrre=z 


*Both outputs will be HIGH while both Sp and Cp _are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


H,h = HIGH Voltage Level 

a = LOW Voltage Level 

X = Immaterial 

|,h(q) = Lower case letters indicate the state of the referenced 


input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 


AC CHARACTERISTICS: Ta = 25°C. (See Page 5-322 for Waveforms) 


LIMITS 
SYMBOL PARAMETER [MIN | TYP UNITS TEST CONDITIONS 
YP 
tpLH Propagation Delay, Vcc = 5.0 V, 
tPpHL Clock to Output C, = 15 pF 
teLH Propagation Delay, 
tpHL ‘Set or Clear to Output 


AC SET-UP REQUIREMENTS: TA = 25°C. (See Page 5-322 for Waveforms) 


PARAMETER 


LIMITS 
Clock Pulse Width (HIGH) 


MAX 
Clock Pulse Width (LOW) 


Lan 
=< 
<a 
[Series Fuse wih |e 
[SerapTine HIGH Jor Rie Gow 20 
a 
=< 
a 


SYMBOL UNITS TEST CONDITIONS 


tyyCP(H) 
tyyCP(L) 


Fig: 2 


ane 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

Not more than one output should be shorted at a time. 

SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 


iad aid 


ail 
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F54LS/74LS113 
DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION— The 54LS/74LS113 offers individual J, K, set, and clock inputs. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may 
be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as mini- 
mum set-up times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 


a 


LOGIC SYMBOL LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


Vec = Pin 14 
GND=Pin 7 


GUARANTEED OPERATING RANGES 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


| LIMITS 
SYMBOL PARAMETER aa UNITS | TEST CONDITIONS (Note 1) 
TYP | MAX | - 
Guaranteed Input HIGH Volta 
Viq | Input HIGH Voltage 2.0 apelalaai _— 


for All Inputs 
xm | 
VIL Input LOW Voltage 
xc | 
Vep Input Clamp Diode Voltage Lo 


VOH Output HIGH Voltage xe | 
XC 
XM,XC 
VoL Output LOW Voltage Ca 
XC 


Guaranteed Input LOW Voltage 
for All Inputs 


<n 
Vv Vcc = MIN, lon = —400 UA 
Vin = Vin oF Vit per Truth Table 
pv | to = 4.0 ma | Vee = MIN. Vin = Vin oF 
Io, = 8.0 mA | Vj, per Truth Table 


UA Vcc = MAX, VIN =2.7V 


SO Olqaan 
Boal OOO 
< 


J, K 
Set mA Vcc = MAX, VIN =55V 
Clock 
Input LOW Current 
J,K 
Ne Set mA Vcc = MAX, VIN =0.4V 
Clock ; 
Output Short Circuit 
A Ver = MAX, V =OV 
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FAIRCHILD ¢ F54LS/74LS113 


MODE SELECT — TRUTH TABLE 


INPUTS OUTPUTS 


J 
Set X 


Toggle h 
Load “’0’’ (Reset) | 
Load ‘'1"’ (Set) 

Hold 


H,h = HIGH Voltage Level 

kel = LOW Voltage Level 

X = Immaterial 

l,h(q) = Lower case letters indicate the state of the referenced 


input (or output) one set-up time prior to the HIGH-to- 
LOW clock transition. 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS 
T TEST CONDITIONS 
a ee. “ ° 


SYMBOL PARAMETER 


AC SET-UP REQUIREMENTS: Ta, = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER ull UNITS TEST CONDITIONS 


an 
wort) | check ute wan wow fie | 10 | iY 
if | Fo tine cow. JorKwGex [of a f+ || 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Vcc = 5.0 V, Ty = 25°C. 

Not more than one output should be shorted at a time. 

SET-UP TIME (tg) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 


oN 


o 
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F54LS/74LS114 
DUAL JK NEGATIVE EDGE-TRIGGERED FLIP-FLOP 


DESCRIPTION— The 54LS/74LS114 offers common clock and common clear inputs and individual J, K, and set inputs. These 
monolithic dual flip-flops are designed so that when the clock goes HIGH, the inputs are enabled and data will be accepted. 
The logic level of the J and K inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform 
according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs 
on the negative-going edge of the clock pulse. 


LOGIC SYMBOL LOGIC DIAGRAM 
(EACH FLIP-FLOP) 


CLEAR (Cp) O 


OTHER 


Voc = Pin 14 FLIP-FLOP 
GND = Pin 7 a 


To | 4(10) 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


P 
Pf ownTPC“<~isSOSCi‘(‘S;SMAXSCOCLC 
74LS114XC | 4.75 V 65.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER Le MAX UNITS TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Voltage 
Vin Input HIGH Voltage 2.0 


for All Inputs 
V Input LOW Voltage 
. xc 
XC 


Vep Input Clamp Diode Voltage 


XM 

VOH Output HIGH Voltage = 
XC 

V Output LOW Voltage AOE 


Input HIGH Current 
J,K 
Set 
Clear 
Clock 


Guaranteed Input LOW Voltage 
for All Inputs . 


< 


Vec = MIN, IN =-18 mA 
Vcc = MIN, lOH = —400 UA 
Vin = Vin oF Vip per Truth Table 


V loL = 4.0 MA | Vcc = MIN, Vin = Vi oF 
V lot = 8.0 mA| Vi, per Truth Table 


Voc = MAX, Vin = 2.7 V 


e) 


3 
> 


25 


= 
> 


a 


Vcc = MAX, VIN =55V 


Input LOW Current 
J, K 
Ne Set 
Clear 
Clock 


=] 
> 


Vcc = MAX, VIN =0.4V 


N|N 
“No 


, Output Short Circuit 
OS . Current (Note 3) 


lec Power Supply Current 


! 
Nh 
oO 


Vcc = MAX, VOUT =OV 


Vcc = MAX, Vcp =OV 


E 
> 
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FAIRCHILD ¢ F54LS/74LS114 


MODE SELECT — TRUTH TABLE 


| INPUTS OUTPUTS 
So] GM | si[K ie al 


OPERATING MODE 


Set 


Reset (Clear) 


xz FTF 


* Undetermined 


Toggle 
Load “0” (Reset) 
Load ‘1"’ (Set) 
Hold 


Qo rer al 
|r es fe Ebr Fr 


*Both outputs will be HIGH while both Sp and Cp are LOW, but 
the output states are unpredictable if Sp and Cp go HIGH 
simultaneously. 


H,h = HIGH Voltage Level 

L,| = LOW Voltage Level 

X = Immaterial 

|,h(q) = Lower case letters indicate the state of the referenced 


input (or output) one set-up time prior to the HIGH to 
LOW clock transition. 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


M = 
PARAMETER = 


Propagation ae 
Clock to Output 


SYMBOL 


tPHL 


Propagation Delay, 
Set or Clear to Output 


AC SET-UP REQUIREMENTS: T, = 25°C (See Page 5-322 for Waveforms) 


PARAMETER ae UNITS TEST CONDITIONS 


Seep tey Se ft 
Set or Clear Pulse Width [| 76 | 1 | CH Fons [ Fig. 2_ 


[Setuptine High JorkieGek | 20 [18 | | 
[Seip Tine LOW. Jerk Gok [ys 8 | 

[rain tow arta —[—e [ae P— 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

Not more than. one output should be shorted at a time. 

SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (tp) is defined as the minimum time following the clock transition from HIGH-to-~LOW that the logic level must be maintained 
at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may be released prior to 
the clock transition from HIGH-to-LOW and still be recognized. 


» SYMBOL 


tyyCP(H) 
tyCP(L) 
tw 


a PON 
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FS4LS/74LS125 ¢ F54LS/74LS126 
QUAD 3-STATE BUFFERS WITH ACTIVE HIGH ENABLES 


Vec E D O E D fo) 


GUARANTEED OPERATING RANGES 
SUPPLY VOLTAGE 


5.5 -55°C to +125°C 


PART NUMBERS 
54LS125XM 
54LS126XM 


74LS125XC 
74LS126XC 


5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
SYMBOL PARAMETER MIN | TYP UNITS | TEST CONDITIONS 


Input HIGH Voltage | 20 


XM 


_—_ 
a 
Input Clamp Diode Voltage Lt 


M 
C 


XM,X 
XC 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 


Input LOW Voltage 
P 9 for All Inputs 


Vec = MIN, TIN =-18 mA 


IOH =-1.0mA Vcc = MIN, VIN = Vin or 
| IH = ~2-6 mA | Vi per Truth Table 

lol =12mA_ |Vcc= MIN, Vin = Vip or 

lol = 24 mA Vii per Truth Table . 


Voc = MAX, Voyt = 2-4 V, Ve = Vi 
Vcc = MAX, Vout = 0-4 V, Ve = Vi 
Vec = MAX, Viy = 2.7 V 
Voc = MAX, Viy = 10 V 
mA | Vcc = MAX, Vin = 0.4 V 


Output HIGH Voltage 


0.7 
X 
X 
4 


Output LOW Voltage : 


V 
lOZH Output Off Current HIGH LA 
loz- Output Off Current LOW LA 
LA 
input HIGH Current 


Input LOW Current 


Output Short Circuit 
Current (Note 3) 


Power Supply Current, | 54LS/74LS125 
Outputs LOW 54LS/74LS126 


| = 
cc Power Supply Current,| 54.S/74LS125 


Outputs Off 54LS/74LS126 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


Vcc = MAX, VouT =OV 


Vcc = MAX, Vin = OV, VE=OV 
Vec = MAX, Vin = OV. Ve =4.5V 
Vcc = MAX, Vin = OV. VE=45V 
Voc = MAX, Vin = OV, Ve = OV 


= 
Pel=| &lalstelelelele| | [elele| |e 
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FAIRCHILD e F54LS/74LS125 e F54LS/74LS126 


TRUTH TABLES 


54LS/74LS125 54LS/74LS126 
(ED | aia L = LOW Voltage Level 
EG L Hy kL L H = HIGH Voltage Level 
H | X (Z) L | X (Z) (Z) = High Impedance (off) 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS125 UNITS TEST CONDITIONS 


tPLH Propagation Delay, 15 Fig. 2 . 

tPHL Data to Output 18 Vcc =5.0V 

tPZH Output Enable Time iqs. 4 48 oF 

tPZL Output Enable Time a= 

tPLz Output Disable Time Fj a 
CL=5 pF 

tPHZ Output Disable Time = 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS126 UNITS TEST CONDITIONS 
| Min [typ 
tPLH Propagation Delay, 
tPHL Data to Output Vcc=5.0V 
tPZH Output Enable Time - 
tPZL Output Enable Time = 
tPLz Output Disable Time = 
CL=5 pF 
tPHZ Output Disable Time = 
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FAIRCHILD ¢ F54LS/74LS125 ¢ F54LS/74LS126 


AC WAVEFORMS 


Vcc 


TO OUTPUT 
UNDER TEST 


Fig. 2 


CL" sw2 


SWITCH POSITIONS 


een | Oven oe 
co 


Fig. 3 


Fig. 5 


Fig. 4 
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F54LS/74L$132 
QUAD 2-INPUT SCHMITT TRIGGER NAND GATE 


DESCRIPTION— The54LS/74LS132 contains four 2-Input NAND Gates which accept standard TTL input signals and provide 
standard TTL output levels. They are capable of transforming slowly changing input signals into sharply defined, jitter-free 
output signals. Additionally, they have greater noise margin than conventional NAND Gates. 


Each circuit contains a 2-input Schmitt trigger followed by a Darlington level shifter and a phase splitter driving a TTL totem 
pole output. The Schmitt trigger uses positive feedback to effectively speed-up slow input transitions, and provide different 
input threshold voltages for positive and negative-going transitions. This hysteresis between the positive-going and negative- 
going input thresholds (typically 800 mV) is determined internally by resistor ratios and is essentially insensitive to tempera- 
ture and supply voltage variations. As long as one input remains at a more positive voltage than Vr+ (MAX), the gate will respond 
to the transitions of the other input as shown in Figure 1. 


LOGIC AND CONNECTION DIAGRAM Vin VERSUS Voyt 
DIP (TOP VIEW) TRANSFER FUNCTION 


Vo — OUTPUT VOLTAGE — VOLTS 


Vin — INPUT VOLTAGE — VOLTS 


Fig. 1 


THRESHOLD VOLTAGE AND HYSTERESIS THRESHOLD VOLTAGE AND HYSTERESIS 
VERSUS VERSUS 
POWER SUPPLY VOLTAGE TEMPERATURE 


5 aS a EE (ae 


V7 — THRESHOLD VOLTAGE — VOLTS 


AVT — HYSTERESIS — VOLTS 
Vt — THRESHOLD VOLTAGE — VOLTS 


AVT — HYSTERESIS — VOLTS 


Vcc — POWER SUPPLY VOLTAGE — VOLTS Tp - AMBIENT TEMPERATURE - °C 


Fig. 2 Fig. 3 
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FAIRCHILD ¢ F54LS/74LS132 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 
TYP MAX 


54LS132XM 45 V 5.5 V -55°C to +125°C 
74LS132XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS TEMPERATURE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


a UNITS TEST CONDITIONS (Note 1) 


SYMBOL PARAMETER 


VT+ Positive-Going Threshold Voltage 


oN 

a 
Vy_ Negative-Going Threshold Voltage Ff os || 

a ee 


Vr+—-Vy7— | Hysteresis 


Vcc =50V 
Vcc =50V 


Vep Input Clamp Diode Voltage Ff 065 | 15 | ov | Voc=MIN, ly =-18 mA 
v Output HIGH Voltage = PML 28 fo || Lan, toy = 800 uA, Vy = V 
i Se 08s 08 T voc = Min Igy = 80 mA Vy =20V 
Input Current at _ _ 
Input Current at | - o 
= MAX, Vin = 2.7 V 
cc = MAX, Vin = 
Output Short Circuit _ _ 


AC CHARACTERISTICS: T, = 25°C 


ee 
a i Ae 
a ee 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


OV | 
tPHL 


Vout 1.3V 1.3V 


TEST CONDITIONS 


UNITS. 


SYMBOL PARAMETER 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 
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F54LS/74LS133 
13-INPUT NAND GATE 


TEMPERATURE 


74LS133XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Sectiomfor packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER MIN | TYP UNITS TEST CONDITIONS (Note 1) 
TYP MAX 
Vin Input HIGH Voltage es ae Guaranteed Input HIGH Voltage 
VIL Input LOW Voltage a : Guaranteed Input LOW Voltage 


Input Clamp Diode Voltage 


x< | X< 
bil 


< 
O 
Oo 


Vcc = MIN, TN =-18 mA 


XM 25 3.4 
VOH Output HIGH Voltage Vec = MIN, Ioy = —400 WA, Vin = Vip 
VoL Output LOW Voltage ae a . 
| = ; =2.7 

NH Input HIGH Current a ee ~eq ES “iN : 

ae m Vec = MAX, Vin, = 10 V 
| Input LOW Current mA Var = MAX, Vin = 0.4 V 
IL CC IN 


Output Short Circuit 


Current (Note 3) mA Vec = MAX, Voyt = 9 V 


ICCH Supply Current HIGH 


ICcL Supply Current LOW fo 


mA Vec = MAX, VIN =OV 


Vec = MIN, Io, = 4.0 mA, Vy = 2.0 V 
vi 
uA | 
cS 
xo 


8 

ND 

on 
| 
oO No ¢ 
= NI 


oO 
” 
! 

Nh 

oO 


m Vcc = MAX, Inputs Open 


SYMBOL PARAMETER 


Turn Off Delay, Input to Output 


Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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FS4LS/74LS136 
QUAD 2-INPUT EXCLUSIVE OR GATE 


TRUTH TABLE 


*Open Collector Outputs 


GUARANTEED OPERATING RANGES 

SUPPLY VOLTAGE (Vcc) 
mm 

54LS136XM 4.5 V 5.5 V -55°C to +125°C 
74LS136XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS TEMPERATURE 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 
SYMBOL PARAMETER UNITS | TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH voltage 


VIH for All Inputs 


Guaranteed Input LOW Voltage 

for All Inputs 

Vec = MIN, lin = —18 mA 

Vcc = MIN, Vox = 9.5 V 

Vin = Vin or Viz per Truth Table 

lo. = 4.0 mA | Vcc = MIN, Vin = Vin 
lo, = 8.0 mA | or Vy, per Truth Table 
Vcc = MAX, Vin = 2.7 V 

Vec = MAX, Viqy = 10 V 

Vec = MAX, Vin = 0.4 V 

Vcc = MAX 


Input Clamp Diode Voltage 


Output HIGH Current 


> 


Input HIGH Current 


> 


Input LOW Current 


3 
> 


3 
> 


Power Supply Current 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 
2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
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F54LS/74LS138 
1-OF-8 DECODER/DEMULTIPLEXER 


DESCRIPTION— The 54LS/74LS138 is a MSI high-speed 1-of-8 Decoder/Demultiplexer. 
It is ideally suited for high bipolar memory chip select address decoding. The multiple 
input enables allow parallel expansion to a 1-of-24 decoder using just three devices or to 
a 1-of-32 decoder using four devices and one inverter. It is fabricated with the Schottky 


barrier diode process for high-speed and is completely compatible with all Fairchild TTL 
families. 


LOGIC SYMBOL 


DEMULTIPLEXING CAPABILITY 

MULTIPLE INPUT ENABLE FOR EASY EXPANSION 

TYPICAL POWER DISSIPATION OF 32 mW 

ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


15 14 13 12 11 10 9 7 


PIN NAMES | LOADING (Note a) 

Ao — A2 Address Inputs : 0.25 U.L. 

E1, E59 Enable (Active LOW) Inputs 05 ULL. 0.25 ULL. 

E3 Enable (Active HIGH) Input 0.5 UL 0.25 UL. Se 

ms = ; Vcc = Pin 16 

Oo — 07 Active LOW Outputs (Note b) 10 ULL. 5 (2.5) U.L. GND = Pin 8 

NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) CONNECTION DIAGRAM 
Temperature Ranges. DIP (TOP VIEW) 


LOGIC DIAGRAM 


Vcc = Pin 16 
GND=Pin 8 
© = Pin Numbers 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. : 
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FAIRCHILD ¢ F54LS/74LS138 


FUNCTIONAL DESCRIPTION—This device is a high speed 1-of-8 Decoder/Demultiplexer fabricated with the low power 
Schottky barrier diode process. The decoder accepts three binary weighted inputs (Ao, A1, Az) and when enabled provides 
eight mutually exclusive active LOW outputs (Oo-O7). It features three Enable inputs, two active LOW (Ei, E2) and one active 
HIGH (Es). All outputs will be HIGH unless E; and E2 are LOW and Es is HIGH. This multiple enable function allows easy par- 
allel expansion of the device to a 1-of-32 (5 lines to 32 lines) decoder with just four devices and one inverter. (See Figure a.) 


The device can be used as an 8-output demultiplexer by using one of the active LOW Enable inputs as the data input and the 
other Enable inputs as strobes. The Enable inputs which are not used must be permanently tied to their appropriate active 
HIGH or active LOW state. 


TRUTH TABLE 


INPUTS OUTPUTS 
i _ Z 


IrtitrTrwTwiTa~iTairTw~irxK xK 


Litre eae ee eS! 
Ae = aS eS eS Se 
rigi2 a aa a2 a) Oo! 


H 
Xx 
Xx 
L 
L 
L 
L 
L 
L 
L 
L 


-— ~m ereerrererexx xx 
IrtTTtTaTaiTaiiTiwiarTrjitiTtTt 
Zee ET Ear Lz EL TZ 
Lt EL = re tL LS Ls 
IrtTrmT~reiirwrwiéa7a73éiéerTwiidgce.e 


Sr ar aie 2 


oo 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


AY 


ee re  Saeree 
BN cle a! 


A3 


Ao Ay AQ Ao Ay AQ Ag Ay Ad Ag Ay Ad 


54LS/74LS138 54LS/74LS138 54LS/74LS138 54LS/74LS138 


Og oF Oo 03 D4 Os Og O7 09 O71 O92 03 O4 O5 Og O7 


Oo 0; O45 03 O4 Og Og, O7 Oo QO; Oz 03 O4 Os 06 O7 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65'C to +1 50°C 
Temperature (Ambient) Under Bias —55 C to +125 C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5 Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) 7 | 3 -  —0.5 V to +10 V 
Output Current (dc) (Output LOW) | +50 mA 


*Ejther Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD © F54LS/74LS138 : 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V¢c): 


PART NUMBERS TEMPERATURE 


'74LS138XC | 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER ae UNITS TEST CONDITIONS 
pe | a | 


Guaranteed Input HIGH Threshold 
IL Voltage for All Inputs 
ee Q : 


Vep Input Clamp Diode Voltage Pt Voc = MIN, ly =—18 mA 
Suen iGewnn xm | 26 {| 34 |_| v | Yeo=MIN. ion =-400 uA 
utpu oltage 


“co™ = MAX, ane =2.7V 


We | Input LOW Current = ee Vcc = MAX, n= 0.4V 


Output Short Circuit 
| V 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the “‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


WH ‘Input HIGH Current 


AC CHARACTERISTICS: Ta, = 25°C 


SARRIIIER 


Propagation Delay 
Address to Output 
Propagation Delay, 
= ee to Output 


SYMBOL 


: . 
Ce 
E3 to Output 20 
AC WAVEFORMS 
Vin 1.3V 1.3V Vin 1.3V 1.3V 
a on Pon my 
Vout 1.3V 1.3V Vout 1.3V 1.3V 
Fig. 1 Fig. 2 
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F54LS/74LS139 
DUAL 1-OF-4 DECODER 


DESCRIPTION— The 54LS/74LS139 is a MSI high-speed Dual 1-of-4 Decoder/Demulti- 
plexer. The device has two independent decoders, each accepting two inputs and provid- 
ing four mutually exclusive active LOW outputs. Each decoder has an active LOW Enable 
input which can be used as a data input for a 4-output demultiplexer. Each half of the 
device can be used as a function generator providing all four minterms of two variables. It 
is fabricated with the Schottky barrier diode process for high-speed and is completely 
compatible with all Fairchild TTL families. 


SCHOTTKY PROCESS FOR HIGH SPEED 

MULTIFUNCTION CAPABILITY 

TWO COMPLETELY INDEPENDENT 1-OF-4 DECODERS 

ACTIVE LOW MUTUALLY EXCLUSIVE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 
Ao. Ay Address Inputs 0.25 U.L. 
E Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 
Oo — 03 Active LOW Outputs (Note b) 10 ULL. 5 (2.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


Vcc = Pin 16 
GND =Pin 8 
© = Pin Numbers 
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LOGIC SYMBOL 


Ago Ai 
DECODER a DECODER b 


Og 91. Oa 83 Og Or a Pa 


12 11 10 9 


Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS139 


FUNCTIONAL DESCRIPTION — This device is a high-speed dual 1-of-4 decoder/demultiplexer fabricated with the Schottky 
barrier diode process. The device has two independent decoders, each of which accept two binary weighted inputs (Ao, A1) 
and provide four mutually exclusive active LOW outputs (Oo-O3). Each decoder has an active LOW Enable (E). When E is 
HIGH all outputs are forced HIGH. The enable can be used as the data input for a 4-output demultiplexer application. 


Each half of the device generates all four minterms of two variables. These four minterms are useful in some applications, 
replacing multiple gate functions as shown in Fig. a, and thereby reducing the number of packages required in a logic network. 


TRUTH TABLE E 
eID» »=D-» 
ee 


| 


(fr-?z xxx] Ol 


rrirgsndr|9O 
Irriznz| Ol 


< ¥ 
] 


: \ : E E 
= HIGH Voltage Level ~ =f) = : a i 
Ay Ay 


L = LOW Voltage Level 
X = Immaterial Fig. a 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias ~ —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH). | —0.5Vtot+10V 
Output Current (dc) (Output LOW) | +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 
iain ge detect 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS139 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


} ums sd 
SYMBOL PARAMETER NIT TEST IT 
| ramen Le TYP | MAX aaa 
” icaueaeevstincs Guaranteed Input HIGH Threshold 


ae 
| 25 | 


MmiEn 

y Guaranteed Input LOW Threshold 
0.8 | Voltage for All Inputs 
eae 

Loe 


Vcc = MIN, lin =-18mMmA 
Vcc = MIN, lon = —400 LA 


Vcb 


VOH Vv 
VIN = Vin or ViL per Truth Table 
VoL aa 04 | ov loL = 4.0 mA | Vcc = MIN, Vin = ViH oF 
20 A Ver = MAX, Vin = 2.7 V 
” iuuehiGa Canere | | vol 2] «a | Vc N 


nT Input LOW Current Voc = MAX, Vix = 0.4 V 


Output Short Circuit 
= MAX, V =OV 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


Propagation Delay, 18 Fig. 1 
Address to Output 27 9: 
Propagation Delay, 9.0 Fig. 2 
tpHL Enable to Output 17 9. 


SYMBOL UNITS TEST CONDITIONS 


Vec = 5.0 V 
C= 15 pF 


Vout 1.3V 1.3V Vout 1.3V 1.3V 
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Voltage for All Inputs ee ee 


F54LS/74LS145 
1-OF-10 DECODER/DRIVER 


DESCRIPTION—The 54LS/74LS145, 1-of-10 Decoder/Driver, is designed to accept 
BCD inputs and provide appropriate outputs to drive 10-digit incandescent displays. 
All outputs remain off for all invalid binary input conditions. It is designed for use as... | 
indicator/relay drivers or as an open-collector logic circuit driver. Each of the high 
breakdown output transistors will sink up to 80 mA of current. Typical power pieeg= 
tion is 35 mW. This device is fully compatible with all TTL rayaniee 


@ LOW POWER VERSION OF 54/74145_ 
@ INPUT CLAMP DIODES LIMIT HIGH-SPEED Te EFFECTS 
@ FULLY CMOS AND TTL COMPATIBLE — ie 


LOADING (Note a) 


PIN NAMES 
Po, Pi, Pa, P3 BCD Inputs 0.5 ULL. 0.25 U.L. 
Qo to Qg Outputs (Note b) Open Collector 15 (7.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges 


LOGIC DIAGRAM INPUTS 


INPUT 
INVERTERS 


ll 
alae 


DECODE/DRIVER 
GATES 
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LOGIC SYMBOL 


15 14 13 12 


Fo Pi Po P3 


Oo 01 02 03:04 05 06 07 Og Og 


23 45 6 7 9 10 11 
Vec = 16 
GND= 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


FAIRCHILD e F54LS/74LS145 


TRUTH TABLE 


INPUTS OUTPUTS 
PD Po Pp PA 0 1 1 3 Qq4 Q5 OA AZ Ag Ag 


Ol 
Ol 
Ol 
Ol 


= 
— 
Ae 


Lai fkie rr Lhe Lee eT Te 

Ll r Leer Bee Pe Lee ee 
LOrirtkraetreirtrirelitr 
Li fete eh lle LL EL 
Laidtiatitittat rt ter = 
a2iftiLittitiit itr ct 
LIiLtirctiogctizcgtiirtiritiis 
Lf Lei Ltt tot fee 
Dotti itaitiretkiat Ss 

LIiLtiitirtiiTiirtiaiiti a £2 
Lt 2 bl LRH Lo oe 

fete LL DLL 2 oe Le ee 
Gorrrrrirrrrrriritety 


LE 
L 
L 
L 
L 
t 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


H = HIGH Voltage Level 
L = LOW Voltage Level 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
“Input Voltage (dc) ~0.5Vto +15 V 
“Input Current (dc) ~30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBERS . TEMPERATURE 
PMN, | otvP | MAX 
74LS145XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD e F54LS/74LS145 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
TYP 
Guaranteed Input HIGH Voltage 
Pow | | oz | Guaranteed Input LOW Voltage 
“ ita ae eo ee oe: for All Inputs 


Veo Input Clamp Diode Voltage | foes | -15 ] ve | Vec =MIN, lin = —18 MA 


' Suout ign vonage LM | 25 | 34] || Vee = MIN, l= 800 WA, Vn = Vi or 
‘ ; [xc ar [a8 Viv Ber Truth Table 


V Out ut LOW Voltage XM,XC || 02s | 04, V lon =12mA Vec a MIN, Vin or 
i P : | 0.35 | lo, = 24mA | V,, per Truth Table 


le Input HIGH Current fp : 
Voc = MAX 


. Vec =. MAX 
| mS Ve OAV 

hie Input LOW Current 
Output Short-Circuit = Voc = MAX 
ae Current (Note 5) Vour = OV 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case” conditions. 

. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case” values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

. Not more than one output should be shorted at a time. 


a WP 


AC CHARACTERISTICS T, = 25°C 


PARAMETER 
Propagation Delay 
P, Input to Q, Output 


LIMITS 
UNITS | TEST CONDITIONS 
Carle Pear) 


D8 [= [om 


AC WAVEFORMS 


SYMBOL 


tPHL ay 


Vout 1.3V 1.3V Vout 1.3V 1.3V 


Fig.1 | Fig. 2 
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FS4LS/74LS151 
8-INPUT MULTIPLEXER 


DESCRIPTION—The 54LS/74LS151 is a MSI high-speed 8-Input Digital Multiplexer. It 
provides, in one package, the ability to select one bit of data from up to eight sources. It LOGIC SYMBOL 
also can be used as a universal function generator to generate any logic function of four 


; ; 7 4 3 2 =#1 «16 14 13 «12 
variables. Both assertion and negation outputs are provided. 


E lo l1 la Ig Ila 1|5 Ie \7 


e SCHOTTKY PROCESS FOR HIGH SPEED 
e MULTIFUNCTION CAPABILITY : 
e ON-CHIP SELECT LOGIC DECODING 
e FULLY BUFFERED COMPLEMENTARY OUTPUTS vee =Fin 19 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS enone 
e FULLY TTL AND CMOS COMPATIBLE 
CONNECTION DIAGRAM 
DIP (TOP VIEW) 
PIN NAMES LOADING (Note a) 
So — $2 Select Inputs 0.25 U.L. 
E Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 
lo —l7 Multiplexer Inputs 0.5 UL. 0.25 U.L. 
Z Multiplexer Output (Note b) 10-U.L, 5 (2.5) U.L. 
Z Complementary Multiplexer Output 10 ULL. 5 (2.5) ULL. 
(Note b) 
NOTE: 
NOTES: The Flatpak version has the same 
a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. pinouts (Connection Diagram) as the 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Dual In-Line Package. 


Temperature Ranges. 
LOGIC DIAGRAM "2 3 4 s 
| @ ® ©) 
ie A eas 


Vcc = Pin 16 
GND=Pin 8 
© = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS151 


FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, S1, S2. Both assertion and negation outputs are provided. The Enable 
input (E) is active LOW. When it is not activated, the negation output is HIGH and the assertion output is LOW regardless of 
all other inputs. The logic function provided at the output is: 
Z = E+(Ig°Sg°Sy ‘So +14 *So°Sy "So + lo*Sq'S4 ‘So + 13°Sg°Sq ‘So + 
I4*Sq*S1 "Sq + I5*Sq*Sq "Sq + 1g*Sq°Sq "Sq + 17°Sq"S4*So). 


The device provides the ability, in one package, to select from eight sources of data or control information. By proper manipu- 
lation of the inputs, it can provide any logic function of four variables and its negation. 


TRUTH TABLE 


oO 
2 
pS 
a 
a 
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H 
L 
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L 
L 
L 
L 
L 
L 
L 
L 
L 
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eM x KR KM EI xX 
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xxxxx«MxXxM MK OOK K KK 
ixx<xx<xxke x xX KX Er MRK KM 
xxx xx xM DR um Me 
xx xx OrKKXKKKK KKK KX 
Se oe ee OO 
Pie eee eee 
P2rLear ara as oe ee 
IrFertdrirTrorierTreireirTarereirTrereiTeere 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin 0.5 V to +7.0 V 
“Input Voltage (dc) —0.5Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto+10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PART NUMBERS eo ce TEMPERATURE 


74LS151XC 4.75V 5.25V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD e F54LS/74LS151 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER pis UNITS TEST CONDITIONS 
Cw [ P| wa 
He Input HIGH Voltage Guaranteed Input HIGH Threshold 
Voltage for All Inputs 
; ear rxm |.) 07 Guaranteed Input LOW Threshold 


V . Vec = MIN, IN =-18 mA ; 


Vv Vee = MIN, lOH = —400 HA 
VIN al Vin or ViL per Truth Table 
| ov | 
ae 
| uA 
| mA 


Vep Input Clamp Diode Voltage —_ 


VOH Output HIGH Voltage 


Vv lot = 4.0 mA | Vcc = MIN, Vin = Vip or 
Vv lot = 8.0 mA | Vi, per Truth Table 


uA Voc = MAX, Vin = 2.7 V 
mA Vcc = MAX, VIN =10V 
mA Vcc = MAX, VIN =0.4V 


VOL Output LOW Voltage 


x] xX< 
oO QO 

NO 

~N 


NH Input HIGH Current 


ae 
Ld 
es 
_— 
Ne Input LOW Current Lo: 
a 


Output Short Circuit i 
mA Vec = MAX, VOUT =OV 


| 

OS | Current (Note 5) 

Icc Power Supply Current Vcc = MAX 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 

YMBOL PARAMETER NITS TEST CONDITIONS 
” ee ee 
tpLH Propagation Delay, 20 ig. 
tpHL Select to Z Output 
tpLH Propagation Delay, 
tpHL Select to Z Output 
teLH Propagation Delay, 13 
tpHL Enable to Z Output 17 
tpLH Propagation Delay, 
tPHL Enable to Z Output 
tpLH Propagation Delay, 
tPHL Data to Z Output 
tpLH Propagation Delay, 
tpHL Data to Z Output 


Fig. 2 
Vcc =50V 


AC WAVEFORMS 
Vin 1.3V 1.3V VIN 1.3V Lov 
a ee ps en 
Vout 13V 1.3V . Vout 1.3V 1.3V 
Fig. 1 Fig. 2 
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F54L$152 
8-INPUT MULTIPLEXER 


DESCRIPTION — The 54LS152 is a MSI high-speed 8-Input Digital Multiplexer. It provides, LOGIC SYMBOL 
in one package, the ability to select one bit of data from up to eight sources. It can be used 

as a universal function generator to generate any logic function of four variables. It is 5 4 3 2 1 13 12 11 
supplied in FLATPAK only; for Dual In-line Package application use the 74L$151. 


lo 4 Ip 13 Iq Is Ig 'y 


e SCHOTTKY PROCESS FOR HIGH SPEED 
e MULTIFUNCTION CAPABILITY 
e ON-CHIP SELECT LOGIC DECODING 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS Vcc = Pin 14 
e FULLY TTL AND CMOS COMPATIBLE GND=Pin 7 
CONNECTION DIAGRAM 
FLATPAK (TOP VIEW) 
PIN NAMES LOADING (Note a) 
So — Sg Select Inputs 0.25 U.L. 
lg—!7 Multiplexer Inputs 0.5 UL 0.25. U:L. 
Zz Complementary Multiplexer Output 10 WL. 5 (2.5) ULL. 
(Note b) 
NOTES: . 
a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. Dot Indicates Pin 1 


b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


- LOGIC DIAGRAM | 
plo jo Jo fo JO | @ | 
=== ToT 


REEEE 
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Vcc = Pin 14 
GND= Pin 7 
© = Pin Numbers 


FAIRCHILD ¢ F54LS/74LS152 


FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, Si, S2. The logic function provided at the output is: 


Z= (I9°Sq°S4 "So +1, *So°S4 "So + 19°So°Sy "So + 13°So°S4 "So + 
14°So°S4 "So + I5*Sg*Sy °S9 + Ig°So°S4 °S9 + I7°Sg°S4 *S9). 


This device provides the ability, in one package, to select from eight sources of data or control information. 


TRUTH TABLE 
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H = HIGH Voltage Level 
LOW Voltage Level 
Immaterial 


<x 
tow ot 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0 V 
* Input Voltage (dc) | —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Ejther Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY a SP ee Noo — 


PART NUMBERS TEMPERATURE 


54LS152FM =55°C to 725°C 


See Packaging Information Section for packages available on this product. 


5-103 


FAIRCHILD ¢ F54LS152 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Vin Input HIGH Voltage 


c 
= 
4 
7 
= 
> 
x 


< 
oO 
x= 
x<| X< 
He 
N}N 
“NJ ] Oo 
je) 63 4 
o1 mo] 


Pas 
= 


hi 
2) 


Oo 


N 


VIL Input LOW Voltage 


< 
#! 
Oo 


Input Clamp Diode Voltage Vec = MIN, liq = -18 mA 
Vcc = MIN, IOH = —400 LA 


Vin = Vin oF Vip per Truth Table 


V lo. = 4.0 mA | Vcc = MIN, Vin = Vip or 
V lo, = 8.0 mA | Vi, per Truth Table 


A Vec = MAX, VIN = 2.7 V 
A Vcc = MAX, VIN =10V 


mA Vcc = MAX, VIN =0.4V 


p 


Output HIGH Voltage 


x 
Ss 
> 
a) 


VOL Output LOW Voltage 


NH Input HIGH Current 


Ne Input LOW Current 
Output Short Circuit 
OS Current (Note 5) 

lec Power Supply Current 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
5. Not more than one output should be shorted at a time. 


i 
Q 
3/5 


mA Vec > MAX, VouT =OV 


mA | Vcc = MAX 


AC CHARACTERISTICS: Ta, = 25°C 


PARAMETER EMIT 
MAX 


a ee a 
Propagation Delay, 12 
Select to Z Output 23 


SYMBOL 


Propagation Delay, .O 


Data to Z Output 


AC WAVEFORMS 
Vin 1.3V 1.3V 
ae ea 
Vout 1.3V (av 
Fig. 1 


F54LS/74L$153 
DUAL 4-INPUT MULTIPLEXER 


DESCRIPTION — The 54LS/74LS153 is a MSI very high-speed Dual 4-Input Multiplexer 
with common select inputs and individual enable inputs for each section. It can select two 
bits of data from four sources. The two buffered outputs present data in the true (non- 
inverted) form. In addition to multiplexer operation, the device can generate any two 
functions of three variables. It is fabricated with the Schottky barrier diode process for 
high speed and is completely compatible with all Fairchild TTL families. 


LOGIC SYMBOL 


10 11 12 13 15 


MULTIFUNCTION CAPABILITY 

NON-INVERTING OUTPUTS 

SEPARATE ENABLE FOR EACH MULTIPLEXER 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


lob 1b !2b '3b Eb 


PIN NAMES LOADING (Note a) 

So, $1 Common Select Input 0.25 U.L. 

E Enable (Active LOW) Input 0.5 U.L. 0.25 U.L. 

lo, I1, la, Is Multiplexer Inputs 0.5 ULL. 0.25 U.L. 

Z Multiplexer Output (Note b) 10 ‘U.L. 5 (2.5) U.L. Vcc = Pin 16 
NOTES: GND =Pin 8 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOGIC DIAGRAM 


a 2 ee Pee | ee 
Se 


seg Best 


NOTE: 


Voc = Pin 16 
GND=Pin 8 V 


© = Pin Numbers 2, 
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The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS153 


FUNCTIONAL DESCRIPTION — This device is a Dual 4-Input Multiplexer fabricated with Low Power, Schottky barrier diode 
process for high-speed. It can select two bits of data from up to four sources under the control of the common Select Inputs 
(So, S1). The two 4-input multiplexer circuits have individual active LOW Enables (Ea, Ep) which can be used to strobe the out- 
puts independently. When the Enables (Ea, Ep) are HIGH, the corresponding outputs (Za, Zb) are forced LOW. 


The device is the logic implementation of a 2-pole, 4-position switch, where the position of the switch is determined by the 
logic levels supplied to the two Select Inputs. The logic equations for the outputs are shown below. 


Za= Eas (log * $1* Sot tia * $1 * Sq + lq * Sy * Sq + 139 * Sq * SQ) 
Zi, = ER° (lop ° $4 : Sotlip: $4 . So t lop ° 34 So t+ lap ° $4 . So) 
The device can be used to move data from a group of registers to a common output bus. The particular register from which 


the data came would be determined by the state of the Select Inputs. A less obvious application is a function generator. It can 
generate two functions of three variables. This is useful for implementing highly irregular random logic. 


TRUTH TABLE 


SELECT INPUTS INPUTS (aorb)\ =| OUTPUT 


rr er re Por 
x <x KX TT KK 


x KKK KX K ITF XK 


rc 


= HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65 C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


| SUPPLY VOLTAGE (Vcr) | 
ee MAK 
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FAIRCHILD ¢ F54LS/74LS153 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


us UNITS TEST CONDITIONS 
MAX 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


SYMBOL PARAMETER 


Vin Input HIGH Voltage V 


NW] N 
NN] oO ro) 


i.e) 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


5 | 34] 7 Vec = MIN, Igy = —400 HA 
7) 34] | Vin = Viy oF Vip per Truth Table 
0.25 | 04 | v_ | lop =40mA| Vcc = MIN, Vin = Vin oF 


Voc = MAX, Viy = 2.7 V 


Vcc = MAX, VIN =0.4V 


lec Power Supply Current 


NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


VIL Input LOW Voltage 


x | xX 
‘fe 


Vep Input Clamp Diode Voltage 


VOH Output HIGH Voltage 


XM,X 
VOL Output LOW Voltage . 


x< 
O 


O1s 


hy Input HIGH Current 


Input LOW Current 


Output Short Circuit 
OS Current (Note 5) 


faa 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
PARAMETER 
— a 
Propagation Delay 
Select to Output 
Propagation Delay, 17 24 
Enable to Output 14 20 


SYMBOL 


Propagation Delay, 
Data to Output 


Vout 1.3V 1.3V Vout 1.3V 13V 


Fig. 1 Fig. 2 
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F54LS/74LS155 ¢ F54LS/74LS156 


DUAL 1-OF-4 DECODER/DEMULTIPLEXER 
(54LS/74LS156 HAS OPEN COLLECTOR OUTPUTS) 


DESCRIPTION — The 54LS/74LS155 and 54LS/74LS156 are MSI high-speed Dual 1-of-4 
Decoder/Demultiplexers. These devices have two decoders with common 2-bit Address 
inputs and separate gated Enable inputs. Decoder “a” has an Enable gate with one active 
HIGH and one active LOW input. Decoder “b” has two active LOW Enable inputs. If the 
Enable functions are satisfied, one output of each decoder will be LOW as selected by the 
address inputs. The 54LS/74LS156 has open collector outputs for wired-OR (DOT-AND) 
decoding and function generator applications. 


These devices are fabricated with the Schottky barrier diode process for high speed and 
are completely compatible with all Fairchild TTL families. 


SCHOTTKY PROCESS FOR HIGH SPEED 

MULTIFUNCTION CAPABILITY 

COMMON ADDRESS INPUTS 

TRUE OR COMPLEMENT DATA DEMULTIPLEXING 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 


Ao. Ay Address Inputs 0.25 U.L. 
E., Eb Enable (Active LOW) Inputs 0.5 ULL. 0,25 UL. 
E. Enable (Active HIGH) Input 0.5 U.L. 0.25 U.L. 
Op — 03 Active LOW Outputs (Note b) 10 Us 5 (2.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The HIGH level drive for the 9LS156 must be established by an external 
resistor. 


LOGIC DIAGRAM 


Vcc = Pin 16 
GND =Pin 8 
© = Pin Numbers 


LOGIC SYMBOL 


0 
DECODER a 


r 


0 1 
7 6 
Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS155 ¢ F54LS/74LS156 


FUNCTIONAL DESCRIPTION — These devices are Dual 1-of-4 Decoder/Demultiplexers with common Address inputs and 
separate gated Enable inputs. When enabled, each decoder section accepts the binary weighted Address inputs (Ao, A1) and 
provides four mutually exclusive active LOW outputs (Oo—Os). If the Enable requirements of each decoder are not met, all 
outputs of that decoder are HIGH. 


Each decoder section has a 2-input enable gate. The enable gate for Decoder “a” requires one active HIGH input and one 
active LOW input (Ea ° Ea). In demultiplexing applications, Decoder “a” can accept either true or complemented data by using 
the Eg or Ea inputs respectively. The enable gate for Decoder “b” requires two active LOW inputs ( (Ep * Ep). Either can be used 
as a 1-of-8 Decoder/Demultiplexer by trying Ea to Ep and relabeling the common connection as (A2). The other ‘Ep and Ea are 
connected together to form the common enable. 


The devices can be used to generate all four minterms of two variables. These four minterms are useful in some applications 
replacing multiple gate functions as shown in Fig. a. The 54LS/74LS156 has the further advantage of being able to AND the 
minterm functions by tying outputs together. Any number of terms can be wired-AND as shown below. 


=(E+Ag+A): (E+Agt+Ay)* (E+ Ag+ Aq) * (E+ Ag+ Aj) 
where E=E,+E,;E=E,+E, 


TRUTH TABLE 


ADDRESS i ENABLE “a” OUTPUT “‘a”’ ENABLE “b” OUTPUT ‘’b”’ 
a Fo Fe |S 1 OO 


> 


H = HIGH Voltage Level 
L = LOW Voltage Level 
xX = Immaterial 
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FAIRCHILD ¢ F54LS/74LS155 ¢ F54LS/74LS156 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vtot15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) | +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
a. ae TEMPERATURE 
PART NUMBERS mal _ 
54LS155XM_ a 
54LS156XM 45 V 5.0V 5.5 V -55°C to +125°C 
Lekegds asta 4.75V 5.0V 5.25 V 0°C to +70°C 
74LS156XC 


x = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


Vin Input HIGH Voltage 


a 
= 
= 
72) 


VIL Input LOW Voltage 


Ae 
O/s 


< 


Input Clamp Diode Voltage Vcc = MIN, ly = —-18 mA 
Vec _ MIN, lOH = —400 HA 
VIN = ViH or ViL per Truth Table 


Vec _ MIN, VOoH =55V 
VIN = ViH or Vib per Truth Table 


Vv lot = 4.0 mA | Vcc = MIN, Vin = Vip or 
V lot = 8.0 mA Vi_ per Truth Table 


A Voc = MAX, VIN =2.7V 
A Vcc = MAX, Vin = 10 V 
A Vcc = MAX, VIN =0.4V 


XM 
C 


Output HIGH Voltage 
9LS155 Only 


Output HIGH Current 
9LS156 Only 


oy < 
oO 
£ Ir 


< 

‘?) 

Oo 
N|N 
~“w] O1 


> 


= 


Output LOW Voltage 


P S 
- 

O;Ss 

x 

fe) 


HH Input HIGH Current 


Input LOW Current 


= 


Output Short Circuit 


| Veer = _v =OV 
Os Current (Note 5) mA cc = MAX, Vout = 0 


, 


fi 


lec Power Supply Current A Voc = MAX 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’ conditions. 

3. The specified LIMITS represent the “worst case’ value for the parameter. Since these “worst case’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ty = 25°C. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD e F54LS/74LS155 e F54LS/74LS156 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
PARAMETER 9LS155 9LS156 UNITS 

Propagation Delay, 18 

Address to Output a7 
Propagation Delay, 9.0 Fig. 2 
E., or E, to Output 17 
Propagation Delay 18 Fig. 1 
E, to Output 28 


SYMBOL TEST CONDITIONS 


tPHL 


AC WAVEFORMS & 
VIN 1.3V 1.3V Vin 1.3V 1.3V 
| a pm an 
Vout 1.3V 1.3V Vout 1.3V 1.3V 
Fig. 1 Fig. 2 
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F54LS/74LS157 
QUAD 2-INPUT MULTIPLEXER 


DESCRIPTION — The 54LS/74LS157 is a MSI high-speed Quad 2-Input Multiplexer. Four LOGIC SYMBOL 
bits of data from two sources can be selected using the common Select and Enable inputs. 
The four buffered outputsresent the selected data in the true ( non-inverted) form. It can 
also be used to generate any four of the 16 different functions of two variables. The device _ 
is fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 


15 2 3 5 6 14 13 11 10 
b 
e SCHOTTKY PROCESS FOR HIGH SPEED 
¢ MULTIFUNCTION CAPABILITY Serie Ma 1aa AS 10e He 10a 
e¢ NON-INVERTING OUTPUTS | 
e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
e FULLY TTL AND CMOS COMPATIBLE 
PIN NAMES : LOADING (Note a) 
S Common Select Input 0.5 ULL. 
E Enable (Active LOW) Input L0.U.L, 0.5 ULL. 
loa — log Data Inputs from Source 0 0.5 ULL. 0.25 U.L. 
lta —ltq Data Inputs from Source 1 0.5 U.L. 0.25 UL: Voc =Pin 16 
Z,-Z4 Multiplexer Outputs (Note b) 10° ULL, 6 (2.5) ULL, GND =Pin 8 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 


CONNECTION DIAGRAM 
Temperature Ranges. DIP (TOP VIEW) 


LOGIC DIAGRAM 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc = Pin 16 
GND=Pin 8 
© = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS157 


FUNCTIONAL DESCRIPTION — This device is a Quad 2-Input Multiplexer fabricated with the Schottky barrier diode process 
for high speed. It selects four bits of data from two sources under the control of a common Select Input (S). The Enable 
Input (E) is active LOW. When E‘; is HIGH, all of the outputs (Z) are forced LOW regardless of all other inputs. 


The device is the logic implementation of a 4-pole, 2-position switch where the position of the switch is determined by the 
logic levels supplied to the Select Input. The logic equations for the outputs are shown below: 

Z,= E+ (Iqg°S+Io9° S) Z,=E° (lyn °Stigp* S) 

Zo= E+ (Ig Stlg¢* §) Zq=E- (l4q°Stloqg° S) 
A common use of this device is the moving of data from two groups of registers to four common output busses. The particular 
register from which the data comes is determined by the state of the Select Input. A less obvious use is as a function generator. 


It can generate any four of the 16 different functions of two variables with one variable common. This is useful for 
implementing highly irregular logic. | 


TRUTH TABLE 


HIGH Voltage Level 
LOW Voltage Level 
Immaterial 


xr =z 
i} 


-ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vtot15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V¢c) 


TEMPERATURE 
ragy Newer TT vIN— J OPSCSdSSC~‘“‘éAXSC™ 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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F54LS/74LS165 


8-BIT PARALLEL-TO-SERIAL CONVERTER 


DESCRIPTION—The 54LS/74LS165 is an 8-bit parallel load or serial-in register with 
complementary outputs available from the last stage. Parallel inputing occurs asyn- 
chronously when the Parallel Load (PL) input is LOW. With PL HIGH, serial shifting 
occurs on the rising edge of the clock; new data enters via the Serial Data (DS) input. 
The 2-input OR clock can bewsed to combine two independent clock sources, or one 
input can act as an active’ clock enable. 


PIN NAMES 
CP,, CP, Clock (LOW-to-HIGH Going Edge) Inputs 0.5 ULL. 0.25 U.L. 
DS Serial Data Input 0.5 ULL, 0.25 U.L. 
PL Asynchronous Parallel Load (Active LOW) 1.5 ULL. 0.75 ULL. 
Input 
P,-P, Parallel Data Inputs 0.5 U.L. 0.25 ULL. 
Q, Serial Output from Last State (Note b) 10 UL. 5 (2.5) U.L. 
Q, Complementary Output (Note b) 10 U.L. | 5 (2.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


TRUTH TABLE 


Parallel Entry 
Right Shift 
No Change 
Right Shift 
No Change 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


LOGIC DIAGRAM 


O= Pin Number 
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LOGIC SYMBOL 


1°1112 13143 4 56 


PL Po Pi P2 P3 Pa Ps Pe P7 
Ds Q7 


Vec = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


F54LS/74L$158 


QUAD 2-INPUT MULTIPLEXER 


DESCRIPTION—The 54LS/74LS158 is a MSI high-speed Quad 2-Input Multiplexer. It 
selects four bits of data from two sources using the common Select and Enable inputs. 
The four buffered outputs present the selected data in the inverted form. The device can 
also generate any four of the 16 different functions of two variables. It is fabricated with 
the Schottky barrier diode process for high speed and is completely compatible with all 
Fairchild TTL families. 


mi w 


e SCHOTTKY PROCESS FOR HIGH SPEED 

e MULTIFUNCTION CAPABILITY 

e INVERTED OUTPUTS 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 
Common Select Input 0.5 U.L. 
Enable (Active LOW) Input 1.0 U.L. 0.5 U.L. 

loa — 'ou Data Inputs from Source 0 0.5 U.L. 0.25 U.L. 

l4a— lta Data Inputs from Source 1 0.5 U.L. 0.25 U.L. 

2, — 2d Inverted Outputs (Note b) 10 ULL. 5 (2.5) ULL. 

NOTES: | 


a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


Vec = Pin 16 
GND=Pin 8 
© = Pin Numbers 
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LOGIC SYMBOL 


14 13° 11 #10 


loa 4a Ob tb loc Me lod Nd 


Vcc = Pin 16 
GND =Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS158 


FUNCTIONAL DESCRIPTION — This device is a Quad 2-Input Multiplexer fabricated with the Schottky barrier diode 
process for high speed. It selects four bits of data from two sources under the control of a common Select Input (S) and 
presents the data in inverted form at the four outputs. The Enable Input (E) active LOW. When E is HIGH, all of the outputs 


(Z) are forced HIGH regardless of all other inputs. 


The device is the logic implementation of a 4-pole, 2-position switch where the position of the switch is determined by the 
logic levels supplied to the Select Input. 


A common use of the device is the moving of data from two groups of registers to four common output busses. The particular 
register from which the data comes is determined by the state of the Select Input. A less obvious use is as a function generator. 
It can generate four functions of two variables with one variable common. This is useful for implementing gating functions. 


TRUTH TABLE 


SELECT 
INPUT INPUTS OUTPUT 


ENABLE 


x Xx Ir xX 


<= 
i] 


HIGH Voltage Level 
L = LOW Voltage Level 
Immaterial 


x< 
i] 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5 Vtot+15V 
* Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vee) 
[MINS TSCSCSWPSSSSC*«d”SCSSC‘“‘iNRA «+d TEMPERATURE 
74LS158XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS158 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER NIT TEST CONDITION 


X 
Vep Input Clamp Diode Voltage pf 0.65 | -1.5 | Vv | Voc =MIN, ly =—18 mA 
OH utput HIGH Voltage V 
p XC [27 Vin = Vi or Vi_ per Truth Table 


LA Vec = MAX, Vin = 2.7V 
lov ly 


Input LOW Current 

| lo, | —0.4 2 _ 

IL e Ml aoe mA | Voc =MAX, Vy = 0.4 V 
Output Short Circuit 

| ad ; = 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. . , 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘“‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


Input HIGH Current 
lo |y 


U 


Input HIGH Current at MAX 
Input Voltage 


AC CHARACTERISTICS: Ty = 25°C 


SYMBOL PARAMETER cee UNITS TEST CONDITIONS 


Propagation Delay, 
Data to Output 


[wine wa 


AC WAVEFORMS 


Vout - 1.3V 1.3V Vout 1.3V 1.3V 


Fig. 1 Fig. 2 
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F54LS/74LS160 °¢ £F54LS/74LS161 


FS4LS/74LS162 e¢ F54LS/74LS163 
BCD DECADE COUNTERS 4-BIT BINARY COUNTERS 


DESCRIPTION—These devices are high-speed 4-bit synchronous counters. They are 
edge-triggered, synchronously presettable, and cascadable MSI building blocks for 
counting memory addressing, frequency division and other applications. The 54LS/ 
74LS160 and 54LS/74LS162 count modulo 10 (BCD). The 54LS/74LS161 and 54LS/ 
74LS163 count modulo 16 (binary). 


The 54LS/74LS160 and 54LS/74LS161 have an asynchronous Master Reset (Clear) input 
that overrides, and is independent of, the clock and all other control inputs. The 54LS/ 
74LS162 and 54LS/74LS163 have a Synchronous Reset (Clear) input that overrides all a, Po Py Po Pg 
other control inputs; but is active only during the rising clock edge. 


LOGIC SYMBOL 


CET 


cP 
*R Q O, QD Og 


BCD (Modulo 10) 


54LS/74LS160 
54LS/74LS162 


Binary (Modulo 16) 
54LS/74LS161 
54LS/74LS163 


Asynchronous Reset 
Synchronous Reset 


1 14 13 12 «11 


e SYNCHRONOUS COUNTING AND LOADING 
e TWO COUNT ENABLE INPUTS FOR HIGH-SPEED SYNCHRONOUS EXPANSION Vec =Pin 16 
e TERMINAL COUNT FULLY DECODED GND =Pin 8 
e EDGE-TRIGGERED OPERATION 
e TYPICAL COUNT RATE OF 35 MHz 
e FULLY TTL AND CMOS COMPATIBLE _ 
*MR for 54LS/74LS160 & 54LS/74LS161 
PIN NAMES LOADING (Note a) *SR for 54LS/74LS162 & 54LS/74LS163 
HIGH LOW 
PE Parallel Enable (Active LOW) Input 0.6 U.L. 0.3 U.L. 
Po-P3 Parallel Inputs 0.5 ULL. 0.25 U.L. 
CEP Count Enable Parallel Input 0.6: U.L. 0.3 ULL. CONNECTION DIAGRAMS 
CET Count Enable Trickle Input 1,0-U.L; 0.5 ULL. DIP (TOP VIEW) 
CP Clock (Active HIGH Going Edge) Input 0.6 ULL, 0.3 ULL. | 
MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 ULL. 
SR Synchronous Reset (Active LOW) Input 0.5 ULL. 0.25 U.L. 
Qo-03 Parallel Outputs (Note b) 10 ULL. 5 (2.5) ULL. 
TC Terminal Count Output (Note b) 10 ULL. 5 (2.5) U.L. 


NOTES: 
a. 1 TTL Unit Load (U.L.) = 40 vA HIGH/1.6 mA LOW. 


b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


STATE DIAGRAM 


54LS/74LS160 54LS/74LS161 

54LS/74LS162 54LS/74LS163 LOGIC EQUATIONS 

Count Enable = CEP e CET e PE 

TC for 54LS/74LS160 &54LS/74LS162= __ 
CET e€ Qo eQ; eQ2¢Q3 

TC for 54LS/74LS161 & 54LS/74LS163 = 
CET e Qo eQ; eQ2eQ3 

Preset = PE e CP + (rising clock edge) 

Reset = MR (54LS/74LS160 & 54LS/74LS161) 

Reset =SR ¢ CP + (rising clock edge) 

(54LS/74LS162 & 54LS/74LS163) 


*MR for 54LS/74LS160 & 54LS/74LS161 
*SR for 54LS/74LS162 & 54LS/74LS163 - 


NOTE: 

The Flatpak: version has the same 

pinouts (Connection Diagram) as 
‘ the Dual In-Line Package. 

The 54LS/74LS160 and 162 can be preset to any state, but will not count beyond nine. If preset 

to state 10, 11, 12, 13, 14, or 15, it will return to its normal sequence within two clock pulses. 
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FAIRCHILD e F54LS/74LS160 ¢ F54LS/74LS161 ¢ F54LS/74LS162 ¢ F54LS/74LS163 


FUNCTIONAL DESCRIPTION — These devices are 4-bit synchronous counters with a synchronous Parallel Enable (Load) 
feature. These counters consist of four edge-triggered D flip-flops with the appropriate data networks feeding the D inputs. All 
changes of the Q outputs (except due to the asynchronous Master Reset) in the 54LS/74LS160 and 54LS/74LS162 occur as 
a result of, and synchronous with, the LOW-to-HIGH transition of the Clock input (CP). As long as the set-up time require- 
ments are met, there are no special timing or activity constraints on any of the mode control or data inputs. 


Three control inputs—Parallel Enable (PE), Count Enable Parallel (CEP) and Count Enable Trickle (CET)—select the mode 
of operation as shown in the tables below. The Count Mode is enabled when the CEP, CET, and PE inputs are HIGH. When the 
PE is LOW, the counters will synchronously load the data from the parallel inputs into the flip-flops on the LOW-to-HIGH 
transition of the clock. Either the CEP or CET can be used to inhibit the count sequence. With the PE held HIGH, a LOW on 
either the CEP or CET inputs at least one set-up time prior to the LOW-to-HIGH clock transition will cause the existing output 
states to be retained. The AND feature of the two Count Enable inputs ( CETeCEP) allows synchronous cascading without | 


external gating and without delay accumulation over any practical number of bits or digits. 


The Terminal Count (TC) output is HIGH when the Count Enable Trickle (CET) input is HIGH while the counter is in its maxi- 
mum count state (HLLH for the BCD counters, HHHH for the Binary counters). Note that TC is fully decoded and will, therefore 
be HIGH only for one count state. 


The 54LS/74LS160 and 54LS/74LS162 count modulo-10 following a binary coded decimal (BCD) sequence. They generate a 
TC output when the CET input is HIGH while the counter is in state 9 (HLLH). From this state they increment to state 0 (LLLL). 
If loaded with a code in excess of 9 they return to their legitimate sequence within two counts, as explained in the state diagram. 
States 10 through 15 do not generate a TC output. 


The 54LS/74LS161 and 54LS/74LS163 count modulo-16 following a binary sequence. They generate a TC when the CET 
input is HIGH while the counter is in state 15 (HHHH). From this state they increment to state 0 (LLLL). 


The Master Reset (MR) of the 54LS/74LS160 and 54LS/74LS161 is asynchronous. When the MR is LOW, it overrides all other 
input conditions and sets the outputs LOW. The MR pin should never be left open. If not used, the MR pin should be tied 
through a resistor to Vcc, or to a gate output which is permanently set to a HIGH logic level. 


The active LOW Synchronous Reset (SR) input of the 54LS/74LS162 and 54LS/74LS163 acts as an edge-triggered control 
input, overriding CET, CEP, and PE, and resetting the four counter flip-flops on the LOW-to-HIGH transition of the clock. This 
simplifies the design from race-free logic controlled reset circuits, e.g., to reset the counter synchronously after reaching a 
predetermined value. 


MODE SELECT TABLE 


Action on the Rising Clock Edge (_I” ) 


RESET (Clear) 
LOAD (P, > Qn) 
COUNT (Increment) 
NO CHANGE (Hold) 
NO CHANGE (Hold) 


*For the 54LS/74LS162 and 54LS/74LS163 only. 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C - 
Temperature (Ambient) Under Bias —55°C to +125 C 
Vcc Pin Potential to Ground Pin —0.5 V to+7.0V 
*Input Voltage (dc) —0.5V to+15V 
*Input Current (dc) . —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5V to+10V 
Output Current (dc) (Output LOW) +50 mA 


*Enter Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (tree) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the O outputs. 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY, MASTER RESET 
COUNT FREQUENCY, AND CLOCK PULSE WIDTH. PULSE WIDTH, AND MASTER RESET RECOVERY TIME. 


Other Conditions: | Other Conditions: 
PE = MR (SR) =H PE=L 
CEP = CET =H Po = Py =P2=P3=H 
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FAIRCHILD ¢ F54LS/74LS160 ¢ F54LS/74LS161 ¢ F54LS/74LS162 ¢ F54LS/74LS163 


GUARANTEED OPERATING RANGES 


PART NUMBERS 


54LS160XM_ 54LS161XM 
54LS162XM 54LS163XM 


74LS160XC 74LS161XC 


74LS162XC 74LS163XC 5.25 V 0°C to +70°C 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


ee 


FAIRCHILD e F54LS/74LS160 e F54LS/74LS161 © F54LS/74LS162 ¢ F54LS/74LS163 


SYMBOL TEST CONDITIONS (Note 1) 


AC WAVEFORMS (Cont'd) 


COUNT ENABLE TRICKLE INPUT 
TO TERMINAL COUNT OUTPUT DELAYS CET 1.3V 


jee |tPLH 


The positive TC pulse occurs when the outputs are in the (Qo ¢ Q;¢ Tc 
Qe © Qs) state for the 54LS/74LS160 and 54LS/74LS162 and the (Qo 
Qi © Qs & Qs) state for the 54LS/74LS161 and 54LS/74LS163. 


Other Conditions: CP = PE = CEP = MR =H 


Fig. 3 
i 
CLOCK TO TERMINAL COUNT DELAYS. 


cP 


jee | tel jee! tPHL 
: er ; =< Tc 1.3V 
The positive TC pulse is coincident with the output state (Qo ¢ Q: © | 


Qe @ Q3) for the 54LS/74LS160 and 54LS/74LS162 and (Qo ¢ Qi ¢ Q2e 
Qs) for the 54LS/74LS161 and 54LS/74LS163. 


. Other Conditions: PE = CEP = CET = MR=H 
Fig. 4 | 


SET-UP TIME (t,) AND HOLD TIME (tp) 
FOR PARALLEL DATA INPUTS. 


cP 1.3V 


: i” 
thiL) =0 
Mii 


Qp, 04,05,03 
The shaded areas indicate when the input is permitted to change for / \ 


predictable output performance. 


Pg. Py, Po. Py 


Fig. 5 Other Conditions: PE =L,MR=H 


SET-UP TIME (t,) AND HOLD TIME (tp) 
FOR COUNT ENABLE (CEP) AND (CET) 
AND PARALLEL ENABLE (PE) INPUTS. 


The shaded areas indicate when the input is permitted to change for 
predictable output performance. 


cP 1.3V 1.3V 1.3V 


«UF XN ei 


ts(L) 


cP 


SR OR PE 


PARALLEL LOAD COUNT MODE 
(See Fig. 5) (See Fig. 7) ial meee ed 
RESET COUNT OR LOAD 
Q RESPONSE TO SR Other Conditions: PE =H, MR =H 
Fig. 6 Fig. 7 
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F54LS/74LS164 


SERIAL-IN PARALLEL-OUT SHIFT REGISTER 


DESCRIPTION—The 54LS/74LS164 is a high-speed 8-Bit Serial-In Parallel-Out Shift 

Register. Serial data is entered through a 2-Input AND gate synchronous with the LOW-to- 
HIGH transition of the clock. The device features an asynchronous Master Reset which 

clears the register setting all outputs LOW independent of the clock. It utilizes the Schottky 

diode clamped process to achieve high speeds and is fully compatible with all Fairchild 

TTL products. 


e TYPICAL SHIFT FR rapt ENCY OF 35 MHz 

e ASYNCHRONOUS STER RESET 

e GATED SERIAL DATA INPUT 

e FULLY SYNCHRONOUS DATA TRANSFERS 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 

A, B Data Inputs 0.25 U.L. 

CP Clock (Active HIGH Going 0.5 U.L. 0.25 U.L. 
Edge) Input 

MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 ULL. 

Qo — Q7 Outputs (Note b) 10-4. 5(2.5) U.L. 

NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


LT TTT 


Vcc = Pin 14 
GND=Pin 7 
O- = Pin Numbers 
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LOGIC SYMBOL 


3 4 5 6 10 11 12 13 


Vcc = Pin 14 
GND =Pin 7 


CONNECTION DIAGRAM 


DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS164 


FUNCTIONAL DESCRIPTION—This device is an edge-triggered 8-bit shift register with serial data entry and an output from 
each of the eight stages. Data is entered serially through one of two inputs (A or B); either of these inputs can be used as 
an active HIGH Enable for data entry through the other input. An unused input must be tied HIGH, or both inputs connected 
together. 


Each LOW-to-HIGH transition on the Clock (CP) input shifts data one place to the right and enters into Qo the logical AND 
of the two data inputs (A « B) that existed before the rising clock edge. A LOW level on the Master Reset (MR) input overrides 
all other inputs and clears the register asynchronously, forcing all Q outputs LOW. 


MODE SELECT — TRUTH TABLE 


OPERATING INPUTS OUTPUTS 


| | 
| h 
h | 
h h 


L (1) = LOW Voltage Levels * 
H (h) = HIGH Voltage Levels 
X = Immaterial 
Gn = Lower case letters indicate the state of the referenced input or 
output one set-up time prior to the LOW to HIGH clock 
transition. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias | —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) | —0.5Vto+1i5V 
* Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot10V 
Output Current (dc) (Output LOW) +50 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vee) 
pate NUMBERS 

MIN, TOPSCSdSSSSC“‘“‘iAKS RE 
54L9164XM “55°C to +125°C 
74LS164XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS164 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER ee UNITS TEST CONDITIONS 
AL ale 


Viq Input HIGH Voltage Guaranteed Input HIGH Voltage 
for All Inputs 


more ES 


Vep | Input Clamp Diode Voltage = | = | -0.65 | -1.5 | Vv | Vog=MIN, liy=-18mA 


Vec = MAX, Vin = 2.7 V 


a SA iL 
" | InputLOW Current = ———_—_—__1* Voc = MAX, Vin = 0.4. V 


Output Short Circuit Van = MAX, V =oOV 

OS Current (Note 5) CC OUT ~ 
Power Supply Current 

| ; = 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 

operating ranges. 

Typical limits are at Voc = 5.0 V, Ta = 25°C. 

Not more than one output should be shorted at a time. 

Icc is measured with outputs open, serial inputs grounded, the clock input at 2.4 V, and a momentary ground, then 4.5 V applied to clear. 


NH Input HIGH Current 


oot 


AC CHARACTERISTICS: Ta, = 25°C 


PARAMETER 


Maximum | Maximum Clock Frequency | | Maximum Clock Frequency | 


SYMBOL 


Propagation Delay, Positive- 
Going Clock to Outputs 


Propagation Delay, Negative- 
Going MR to Outputs 


TEST CONDITIONS 


Te 
NIT 


Set-Up Time, A or B Input to 
Positive-Going CP 

Hold Time, A or B Input to 
Positive-Going CP 


Corpse wan wow [a9 fr 
wa Puse waa wow 20 


tyyCP(H) 
tyyCP(L) 


Recovery Time, Positive-Going 
MR to Positive-Going CP 


FAIRCHILD e F54LS/74LS164 


AC WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


MASTER RESET PULSE WIDTH, 


CLOCK TO OUTPUT DELAYS MASTER RESET TO OUTPUT DELAY AND 
AND CLOCK PULSE WIDTH MASTER RESET TO CLOCK RECOVERY TIME 
1/f MR 
pa a | ~\  f 
fv YY fs Ve 


cP wafer 
Leh = 
Q 
-. 13V f 13V cP 


CONDITIONS: MR=H 1.3 


Fig. 1 


DATA SET-UP AND HOLD TIMES 


Fig. 3 
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F54LS/74LS173 


4-BIT D-TYPE REGISTER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS173 is a high-speed 4-Bit Register featuring 3-state 
outputs for use in bus-organized systems. The clock is fully edge-triggered allowing 
either a load from the D inputs or a hold (retain register contents) depending on the state 
of the input Enable lines (1E1, IE2). A HIGH on either Output Enable line (OE1, OE2) brings 
the output to a high impedence state without affecting the actual register contents. A 
HIGH on the Master Reset (MR) input resets the Register regardless of the state of the sili 
Clock (CP), the Output Enable (OE1, OE2) or the Input Enable (1E1, IE2) lines. F 


FULLY EDGE-TRIGGERED 

3-STATE OUTPUTS 

GATED INPUT AND OUTPUT ENABLES 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY CMOS AND TTL COMPATABLE 


LOGIC SYMBOL 


14 13 12 11 


— Do D1 De Ds 


Oo O; O2 O3 


PIN NAMES LOADING (Note a) 
HIGH LOW 
Do — D3 Data Inputs 0.5:U.L. 0.25 ULL. 
TEs, 1E2 Input Enable (Active LOW) 0.5 ULL. 0.25 ULL. q 
OE1, OE2 Output Enable (Active LOW) Inputs 0.5 ULL. 0.25 U0. sf: “Veo = Pin 16 
CP Clock Pulse (Active HIGH Going Edge) 0.5 ULL. O28 UE a" GND = Pin 6 
Input 
MR Master Reset Input (Active HIGH) O.5UE: 0.25 U.L. 
Oo — O3 Outputs (Note b) 65(25) U.L. §(2.5) ULL. ie 


NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. | 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Temperature 
Ranges. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOGIC DIAGRAM 


NOTE: 
The Flatpak version has the same 


Veco =Pin16 
GND =Ping pinouts (Connection Diagram) as 
O Pin Numb the Dual In-Line Package. 

= Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS173 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias =55°.¢ to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5V to+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


MAX 


54LS173 i 
74L8173 MMR 4 75V 5.25V. | 0°C to+70°C 
X = package Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information 


ailable on this product. 


Section f 0) 
a TRUTH TABLE 


| 


P 


»4 4 »4 

x ¥ x Qn 

H D4 »4 Qn 

‘ ‘ ; 7. H = HIGH Voltage Level 
L = LOW Voltage Level 

L L H H X = Immaterial 


When either OE; or OE2 are HIGH, the output is in the off state 
(High Impedence); however this does not affect the contents or 
sequential operation of the register. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS , | 
SYMBOL PARAMETER UNITS | TEST CONDITIONS (Note 1) 


TYP MAX 


Guaranteed Input HIGH Voltage 
for All Inputs 


ig 
oO 


Vin Input HIGH Voltage 


i 
x< | xX< 
ii 
ne) 
a 


Bi 


Guaranteed Input LOW Voltage 
Vit Input LOW Voltag 


Veco Input Clamp Diode Voltage 


for All Inputs 
Vec=MIN, lin =-18 MA 


Vcc = MIN, Vin = Vin or 
Vit per Truth Table 
Vec = MIN, Vin = Vin or 
Vit per Truth Table 


Voc = MAX, Vout = 2.7 V, VE= 2.0 V 
Vec = MAX, Vout = 0.4 V, VE=2.0 V 
Veco = MAX, Vin = 2.7 V 
Vec = MAX, Vin = 10 V 
Voc = MAX, Vin = 0.4 V 


x 
= 


Vou Output HIGH Voltage 


! 
— 
: 


XM, XC 


x< 


VoL Output LOW Voltage 


lozH Output Off Current HIGH 
lozt Output Off Current LOW 


x< 
I 


nee le 
> 


li Input HIGH Current 


x 


2 
3 
> 


liv Input LOW Current 
Output Short Circuit 
Current (Note 5) 


loc Power Supply Current. oe 


NOTES: | 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained ina detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. | 

4. Typical limits are at Voc = 5.0 V, Ta = 25° C. 

5. Notmore than one output should be shorted at a time. 


> 


Isc Voc = MAX, Vout =0 V 


nD 

ro) 
ce 

2° 

So 

3 

> 


2 


A Vec = MAX 
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FAIRCHILD e 54LS/74LS173 


AC CHARACTERISTICS: Ta = 25° C 


LIMITS 

SYMBOL PARAMETER UNITS TEST CONDITIONS 

Vec = 5.0 V 
tPLH Propagation Delay, 26 
tPHL CP To Output 17 

: C. = 15 pF 
tezH OutputEnableTimetoHIGHLevel | = | 13° | 20 | ns | Figs.4,5 | CL =15 pF 
vai | Qui EReTinetcwowtae [= teas | oot ees | ron 68 LRemekn 
teLz Output Disable Time from LOW Level ae We a ee ee Figs.3,5 | CL=5 pF 
teHz Output Disable TimefromHiGHLevel | == | tts | te] Sens —s|sFigs.4,5 | RL=2kn 


AC SET-UP REQUIREMENTS: Ta = 25° C 
SYMBOL PARAMETER 


tw(CP) Clock Pulse Width 

ts(Data) | Set-up Time, Data to Clock 

tn(Data) | Hold Time, Data to Clock 

ts(IE) Set-up Time, IE Control to Clock 
th(IE) Hold Time, IE Control to Clock 
tw(MR) | Master Reset Pulse Width 

trec(MR) | Recovery Time, Master Reset to Clock 


AC WAVEFORMS 


Yj Ei 


DorlE 
saute 
Q 
1.3V 
Q tPLH 1.3V tPHL 1.3V 
Fig. 1 Fig. 2 
VE 1.3V 1.3V 1.3V 


tPLz 


Vout 


Fig. 3 0.5V Fig. 4 


5-142 


TO OUTPUT 
UNDER TEST 


FAIRCHILD e 54LS/74LS173 


AC LOAD CIRCUIT 


Vec 


SWITCH POSITIONS 


SYMBOL | Swi | SW2_ 
PL | tezw | Open | Closed 


| tex, | Closed | Open 


‘ g and Probe Capacitance. 


Fig.5 
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F54LS/74LS174 | 
HEX D FLIP-FLOP \/ 


\ 


DESCRIPTION— The 54LS/74LS174 is a MSI high-speed Hex D Flip-Flop. The device is LOGIC SYMBOL 
used primarily as a 6-bit edge-triggered storage register. The information on the D inputs 
is transferred to storage during the LOW-to-HIGH clock transition. The device has a 
Master Reset to simultaneously clear all flip-flops. It is fabricated with the Schottky barrier 
diode process for high speed and is completely compatible with all Fairchild TTL families. _ 


e EDGE-TRIGGERED D-TYPE INPUTS 

e BUFFERED-POSITIVE EDGE-TRIGGERED CLOCK 

e ASYNCHRONOUS COMMON RESET 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERNATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 

Do — D5 Data Inputs 0.5.U.L. 0.25 ULL 

CP Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25 U.L. 

MR | Master Reset (Active LOW) Input 05 UL. O.25U.E. jee. 

Op — Os Outputs (Note b) 10_.U.L, 5 (2.5) U.L. : Vcc = Pin 16 
m GND = Pin 8 

NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOGIC DIAGRAM 


NOTE: 

‘The, Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc = Pin 16 
GND=Pin 8 
© = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS174 


FUNCTIONAL DESCRIPTION — This device consists of six edge-triggered D flip-flops with individual D inputs and Q 
outputs. The Clock (CP) and. Master Reset (MR) are common to all flip-flops. 


Each D input's state is transfered to the corresponding flip-flop’s output following the LOW-to-HIGH Clock (CP) transition. 


A LOW input to the Master Reset (MR) will force all outputs LOW independent of Clock or Data inputs. The device useful for 
applications where the true output only is required and the Clock and Master Reset are common to all storage elements. 


TRUTH TABLE 


Inputs (t = n, MR = H) Outputs (t = n+1) Note 1 
a: a ae aa 
H H 
L Le 


Note 1: t=n +1 indicates conditions after next clock. 


ABSOLUTE MAXIMUM RATI NGS (above which the useful life may be impaired) 


Storage Temperature _ —65°C to +150°C 
Temperature (Ambient) Urider Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
“Input Voltage (dc). —0.5 V to +15V 
“Input Current (dc) © —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vto +10 V 
Output Current (dc} (Output LOW) +50 mA 
*Either Input Voltage limit orl nput Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 
| 
ae 2 [eee 
S4LS174XM ~85°C to +125°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 
LIMITS 


SYMBOL PARAMETER UNITS | TEST CONDITIONS 


et 
Beaded, 


ViH Input HIGH Voltage 2.0 
XM 
VIL Input LOW Voltage TA 


Vep Input Clamp Diode Voltage 


XM 

a Output HIGH Voltage | XM 
XM,XC 

VoL Output LOW Voltage | XM.XC_ 

NH Input HIGH Current 


Ne Input LOW Current~:"* 


Output Short Circuit 
sc Current (Note 5) 
Icc Power Supply Current 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Oo 


d = 
ae is 5 e 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


< 


Vcc = MIN, ly = —-18 mA 
Vec = MIN, Igy = —400 uA 
Vin = Vin or Vip per Truth Table 
| Io, = 4.0 mA | Vcc = MIN, Vin = Vip or 
lo = 8.0 mA | Vi, per Truth Table 
Voc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 10 V 


Vcc = MAX, VIN =04V 


3| 5 


3 
> 


Vec = MAX, VouT =OV 


N 
o 
= 
> 


al | ty dessa 


Vcc = MAX 
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FAIRCHILD e F54LS/74LS174 


NOTES: 

1. The actual testing procedures used tu guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


TYP 
Propagation Delay, Clock to Output i 


SYMBOL TEST CONDITIONS 


LIMITS 
UNITS 
ee ee 


Propagation Delay, MR to Output 


Maximum Input Clock Frequency 


AC SET-UP REQUIREMENTS: Ta, = 25°C 


SYMBOL PARAMETER rls UNITS TEST CONDITIONS 


Le 
tyMR | Minimum MR Pulse Width | 12 [| so {| fons Fig. 2 
AC WAVEFORMS 
CLOCK TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY, 
CLOCK PULSE WIDTH, FREQUENCY, MASTER RESET PULSE WIDTH, 
SET-UP AND HOLD TIMES DATA TO CLOCK AND MASTER RESET RECOVERY TIME 


cP 1.3 


“es 


= PH jp TPHL 


Q 13V 1.3V 


*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


Fig. 1 Fig. 2 


DEFINITIONS OF TERMS: 
SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (t,,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (t,g,) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the O outputs. 
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FS4LS/74LS175 
QUAD D FLIP-FLOP 


DESCRIPTION— The 54LS/74LS175 is a MSI high-speed Quad D Flip-Flop. The device is LOGIC SYMBOL 
useful for general flip-flop requirements where clock and clear inputs are common. The 
information on the D inputs is stored during the LOW-to-HIGH clock transition. Both true 
and complemented outputs of each flip- -flop are provided. A Master Reset input resets all 
flip-flops, independent of the Clock or D inputs, when LOW. 


It is fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 


EDGE-TRIGGERED D-TYPE INPUTS 


e 

e BUFFERED-POSITIVE EDGE-TRIGGERED CLOCK 

e ASYNCHRONOUS COMMON RESET | 

e TRUE AND COMPLEMENT OUTPUT 

¢ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 

Do —D3 Data Inputs 0.25 U.L. 

cP Clock (Active HIGH Going Edge) Input 0.5 ULL. 0.25 ULL. Vcc = Pin 16 
MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 U.L. GNP Fin “2 
Qo — Q3 True Outputs (Note b) ; 10 U.L. 5(2.5) U.L. 

Oo _ O3 Complemented Outputs (Note b) 10 U.L. 5(2.5) U.L. CONNECTION DIAGRAM 
NOTES: DIP (TOP VIEW) 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


MR CP D3 


ep 


NOTE: 

The Flatpak version has the same 
Pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc = Pin 16 
GND=Pin 8 
© = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS175 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE aa otherwise specified) 


| umits | 
SYMBOL PARAMETER PMN | TYP UNITS TEST CONDITIONS 
TYP 
IGH Vol 
rl 
V mecnLO wen wf to Guaranteed Input LOW Voltage 
a) i aiinn 


ee ae 

Veo Input Clamp Diode Voltage aS Voc = MIN, liq = —18 mA 
25 | 34 
| 2.7 | 


J Voc = MIN, Ion = —400 A 
Vin = Vin or vit per Truth Table 


Tense] aas aa 
XM, XC Vec = MIN, Vin = Vin 
vor | SupurtowNotage [xe | [oss os] or Vit per Truth Table 


_ HIGH Current 
A Voc = MAX, Vin = 2.7 V 


Vcc = MAX, VIN =10V 


: 


Input HIGH Current at MAX 
Input Voltage 
D 3 


E 


Input LOW Current 
D 


Voc = MAX, Vin = 0.4 V 


lec | Power Supply Current si Supply Current | Power Supply Current == | ST] Voc = MAX 


AC WAVEFORMS 
MASTER RESET TO OUTPUT DELAY, CLOCK TO OUTPUT DELAYS, 
MASTER RESET PULSE WIDTH, CLOCK PULSE WIDTH, FREQUENCY, 


AND MASTER RESET RECOVERY TIME SET-UP AND HOLD TIMES DATA TO CLOCK 


~=-trec > 


cp 


Q 1.3V 1.3V 
| PHL ——=}— LH 
Q 1.3V 1.3V 


*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


Fig. 1 Fig. 2 


DEFINITIONS OF TERMS: 

SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t,,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t,.,) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the O outputs. 
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FUNCTIONAL DESCRIPTION — This device consists of four edge-triggered D flip-flops with individual D inputs and Q and 
Q outputs. The Ciock and Master Reset are common. The four flip-flops will store the state of their individual D inputs on the 
LOW-to-HIGH Clock (CP) transition, causing individual Q and Q outputs to follow. A LOW inputon the Master Reset (MR) will 
force all Q outputs LOW and Q outputs HIGH independent of Clock or Data inputs. 


The device is useful for general logic applications where a common Master Reset and Clock are acceptable. 


TRUTH TABLE 


Inputs (t =n, MR =H) Outputs (t = nt+1) Note 1 


L 5 H 
H H L 


Note 1: t=n+1-indicates conditions after next clock. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature io —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125 C 
Vcc Pin Potential to Ground Pin —0.5 Vto+7.0 V 
*Input Voltage (dc) —0.5Vtot+15V 
* Input Current (dc) ee —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto+10V 
Output Current (dc) (Output LOW) | +50 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS 
74LS175XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER al 


UNITS TEST CONDITIONS 
Guaranteed Input HIGH Threshold 


VIH Input HIGH Voltage 
Voltage for All Inputs 


be 
ro) 


© 


= 
{a [Alesis | lee) |e 


Guaranteed Input LOW Threshold 


VIL Input LOW Voltage 
Voltage for All Inputs 


i 
Ols 


< 
?) 
Oo 
| 
oO 
iol Wg 
N]o 


Input Clamp Diode Voltage Vec = MIN, liq, = —18 MA 


Voc = MIN; Igy = —400 uA 
VIN a ViH or VIL per Truth Table 


M 
Output HIGH Voltage 


0.25 
0.35 


XM_XC 


< 


lot = 4.0 MA} Vcc = MIN, Vin = Vip or 
lo. = 8.0 mA| Vi, per Truth Table 

A Voc = MAX, Ving = 2.7 V 

mA Voc = MAX, Vin = 10 V 

mA Veco = MAX, Ving = 0.4 V 


VOL Output LOW Voltage 


< 

O 

= 
x<| X< 


N 
fo) 
ss 


ly Input HIGH Current 


Input LOW Current —0.36 


= 


"Output Short Circuit 


Current (Note 5) mA Vec = MAX, Voyt =9V 


Power Supply Current 


QO 
e) 


A Voc = MAX 
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F54LS/74LS181 
4-BIT ARITHMETIC LOGIC UNIT 


DESCRIPTION—The 54LS/74LS181 is a 4-bit Arithmetic Logic Unit (ALU) which can LOGIC SYMBOL 


perform all the possible 16 logic, operations on two variables and a variety of arithmetic 
operations. . 
e PROVIDES 16 ARITHMETIC OPERATIONS 
ADD, SUBTRACT, COMPARE, DOUBLE, PLUS 
TWELVE OTHER ARITHMETIC OPERATIONS 
e PROVIDES ALL 16 LOGIC OPERATIONS OF TWO 


VARIABLES 
EXCLUSIVE—OR, COMPARE, AND, NAND, OR, : 23 22 21 20 
NOR, PLUS TEN OTHER LOGIC OPERATIONS | 
e FULL LOOKAHEAD FOR HIGH-SPEED ARITHMETIC he Bp AvRe AG Be: AgiBs 
OPERATION ON LONG WORDS a i 
e INPUT CLAMP DIODES LOADING (Note a) N A=B 
PIN NAMES | 
Agp—A3, Bp—B3 Operand (Active LOW) Inputs 15 UL 0.75 U:L. 
So—-S3 Function — Select Inputs 2.0 U.L. 1.0 ULL. 
M Mode Control Input 0.5 U.L. 0.25 ULL. 
Ch Carry Input 2.0 Usk, 1.29... 
Fo—-F3 Function (Active LOW) Outputs 10 Vii | S125) UL 
A=B Comparator Output Open Collector | 5 (2.5) U.L. 
G Carry Generate (Active LOW) Output 10 ULL. 10 VL. 
P Carry Propagate (Active LOW) Output 10 ULL. 5 U.L. 
CH+4 Carry Output 10 U.L. | 5 (2.5) ULL. | 
NOTES: AS) abs ect 
a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. GND = Pin 12 


b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


C, M Ag 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


td 
NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-line Package. 
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FUNCTIONAL DESCRIPTION — The 54LS/74LS181 is a 4-bit high-speed parallel Arithmetic Logic Unit (ALU). Controlled by 
the four Function Select Inputs (So... S3) and the Mode Control Input (M), itcan perform ali the 16 possible logic operations or 
16 different arithmetic operations on active HIGH or active LOW operands. The Function Table lists these operations. 


When the Mode Control Input (M) is HIGH, all internal carries are inhibited and the device performs logic operations on the 
individual bits as listed. When the Mode Control Input is LOW, the carries are enabled and the device performs arithmetic 
operations on the two 4-bit words. The device incorporates full internal carry lookahead and provides for either ripple carry 
between devices using the Cn+4 output, or for carry lookahead between packages using the signals P (Carry Propagate) and G 
(Carry Generate). P and G are not affected by carry in. When speed requirements are not stringent, it can be used in a simple 
ripple carry mode by connecting the Carry Output (Cn+4) signal to the Carry Input (Cn) of the next unit. For high speed 
operation the device is used in conjunction with the 9342 or 93842 carry lookahead circuit. One carry lookahead package is 
required for each group of four 54LS/74LS181 devices. Carry lookahead can be provided at various levels and offers high 
speed capability over extremely long word lengths. 


The A =B output from the device goes HIGH when all four F outputs are HIGH and can be used to indicate logic equivalence 
over four bits when the unit is in the subtract mode. The A = B output is open collector and can be wired-AND with other 
A = B outputs to give a comparison for more than four bits. The A = B signal can also be used with the Cn+4 signal to indicate 
A>BandA<B. 


The Function Table lists the arithmetic operations that are performed without acarry in. An incoming carry adds a one to each 
operation. Thus, select code LHHL generates A minus B minus 1 (2s complement notation) without a carry in and generates A 
minus B when a carry is applied. Because subtraction is actually performed by complementary addition (1s complement), a 
carry Out means borrow; thus a carry is generated when there is no underflow and no carry is generated when there 
is underflow. 


As indicated, this device can be used with either active LOW inputs producing active LOW outputs or with active HIGH 
inputs producing active HIGH outputs. For either case the table lists the operations that are performed to the operands labeled 
inside the logic symbol. — 


FUNCTION TABLE _ LOGIC SYMBOLS 
MODE SELECT ACTIVE LOW INPUTS ACTIVE HIGH INPUTS ACTIVE LOW OPERANDS 
INPUTS & OUTPUTS & OUTPUTS 4 eee cen Fes 


LOGIC ARITHMETIC** LOGIC ARITHMETIC** 
(M=H) (M=L) (C,A=L) (M=H) (M=L) (Cy, =H) 


” 
Ww 
<2) 


2 Si So 


Ao Bo Ai By Az Bg AZ BZ 
Cn+4 


Ch 


Lt & & A_ A minus 1 A A ; i 
L LoL uH AB AB minus 1 A+B A+B 54LS/74LS181 

L LHL A+B AB minus 1 AB A+B : a4 gE ee UE” G 7 
L bLH H Logical 1 minus 1 = Logical O minus 1 _ 4 So P 15 
L HLL A+B A plus (A + B) AB A plus AB . 

L HLH B AB plus (A + B) B (A + B) plus AB 

L HHL A@®B  Aminus B minus 1 A@®B Aminus Bminus 1 

L HHH A+B A+B AB AB minus 1 9 10 1 13 

Hk bot AB A plus (A + B) A+B A plus AB 

HLL H A@B A plus B A®B A plus 6 ACTIVE HIGH OPERANDS 

H LHL B AB plus (A + B) B (A + B) plus AB 

H L HH A+B A+B AB AB minus 1 2.1 23:22 2120 19:18 

H HLL Logical O A plus A* Logical 1 Aplus A* 

H H LH AB AB plus A A+B (A+B8)plusA Ag Bo A1B; Ap Bo Ag By 

H HHL AB AB plus A A+B (A + B) plus A 7 16 
H H H H A A A A minus 1 14 


54LS/74LS181 
So 4 BIT ARITHMETIC G 
LOGIC UNIT 


L = LOW Voltage Level 
H = HIGH Voltage Level 


orb 1D Ow 


*Each bit is shifted to the next more significant position 
** Arithmetic operations expressed in 2s complement notation 9 10 11 13 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin | —0.5V to+7.0V 
*Input Voltage (dc) —0.5V to +15 V 
*Input Current (dc) | . —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) - —0.5V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vc) 


TUR 
lees [WINS T~C~sPSs~<“‘sRSONC#COC‘éAKXSC‘h_”™UWS 
74LS181XC 4.75V 5.25 V 0°C to +70°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE unless otherwise specified 


SYMBOL PARAMETER mai n 


ViH Input HIGH Voltage 


X 
VIL Input LOW Voltage 


Vep Input Clamp Diode Voltage 


Vv Output HIGH Voltage 
H 
° Any Output except A=B 2 


Output HIGH Current 
OH A=B Output Only 


Output LOW Voltage XM,XC 
Except G and P 
, Output LOW Voltage 
OL Output G 


Output LOW Voltage XM 
Output P XC 


Input HIGH Current 
Mode Input 
A and B Inputs 
S Inputs 
Carry Inputs 


UNITS | TEST CONDITIONS 


fo) 
stele] | | | fale] 8/88) |stela) | | fa 
(eo) 


~“ 


x< 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


Vec = MIN, IN =-18mA 


Vec = MIN, IOH = —400 HA 
Vin = Vin or Vip per Truth Table 


~ 


= 


A | Voc = MIN, Voy = 5.5 V 


lou = 4.0 mA 
lot = 8.0 mA |}. 


4 


~N 


lol = 16 mA ‘Vit per Truth Table 


| z 
0 © Nh oO \°) oO 
(eo) [@) ~~ ~J ~J 


Mode Input 
A and B Inputs 
S Inputs 

Carry Inputs 


Vcc = MAX, Vin = 10 V 


S| 
> 


Input LOW Current 
Mode Input 
A and B Inputs 
S Inputs 
Carry Inputs 


, Output Short Circuit 
OS Current (Note 5) 
Power Supply Current XM 
lec Condition A (Note 6) XC 
Power Supply Current XM 
Condition B (Note 6) XC 


Vcc = MAX, VIN =0.4V 


Vcc = MAX, VOUT =OV 
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NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification:can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 

ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 

operating ranges. 

Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

Not more than one output should be shorted at a time. 

With outputs open, Icc is measured for the following conditions: 

A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded. 

B. SO through S3 and M are at 4.5 V, all other inputs are grounded. 


AC CHARACTERISTICS#:T,a = 25°C, Vcc = 5.0 V, Pin 12 = GND 


SYMBOL PARAMETER ca UNITS | CONDITIONS 


TYP 


oe > 


tpLH Propagation Delay, 27 M = OV, (Sum or Diff Mode) 
tou (Cp to Cy+4) | 20 See Fig. 4 and Tables | and Il 
tel e | M =O V, (Sum Mode) 

C,, to F Outputs 
tpHL ie eens See Fig. 4 and Table | 


M=S1 = So =0V,S9=S3=45V 
(Sum Mode) See Fig. 4 and Table | 
M=S9 = S3=OV, Sq =S2=45V 
(Diff Mode) See Fig. 5 and Table Il 
M=S, =S9=0V,S9=S3=45V 
(Sum Mode) See Fig. 4 and Table |. 
M=S9=S3=O0V, S41 =S$9=45V 
(Diff Mode) See Fig. 5 and Table Il 
M=S; =S9 =O0V,S9=S3=45V 
(Sum Mode) See Fig. 4 and. Table | 
M=S9=S3=O0V., Sy =S$9=45V 
(Diff Mode) See Fig. 5 and Table Il 

M = 4.5 V (Logic Mode) 

See Fig. 4 and Table Ill 

M=0OV, Sp = $3 =4.5V, S1 =S2=0V 
(Sum Mode) See Fig. 6 and Table | 


t as =— md 

PLH (A or B Inputs to G Output) 
PHL 

: oe 2 

PLH (A or B Inputs to G Output) 
"PHL 


'PLH (A or B Inputs to P Output) 
‘PHL “4 


“eS, 
t ea 5 Out 
PLH (A or B Inputs to P Output) 
'PHL 
; oe _ 
PLH (A or B Inputs to any F Output) 
'PHL . 
: _ ~ 
PLH (A or B Inputs to any F Output) 
PHL Sd 
‘PLH (A or B Inputs to F Outputs) 
tPHL 
‘PLH (A or B Inputs to C,,44 Output) 
TPHL 


Ww WwW 
co 0 


tpLH = a M=OV, So = S83 = OV, S1 = S29 =4.5V 
eae (A or B Inputs to C,4,4 Output) a (Diff Mode) | 

ae M = So = $83 = OV,S;,=S2=45V, 
"PH (A or B Inputs to A = B Output) Rp =2kQ 
‘PHL (Diff Mode) See Fig. 5 and Table II 


AC WAVEFORMS 
oe 1.3V 1.3V 
~——>| ‘PLH >| tPHL 
OUTPUT = — 
Fig. 4 


1.3V 1.3V 
A INPUT 
. ua * 1.3V Hw 
B INPUT \ f- 
1.3V 1.3V | ' ; | Puy |j~<—_—+| ‘PHL 


a LH \~ > PHL 1.3V 1.3V 
_ OUTPUT 


if \ 1.3V 
OUTPUT bead 


Fig. 5 Fig. 6 
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SUM MODE TEST TABLE | | FUNCTION INPUTS: So = S3 = 4.5 V,S1 =S2=M=OV 

ait ill OTHER DATA INPUTS OUTPUT 
SAME BIT UNDER 
APPLY APPLY APPLY APPLY TEST 
45V GND 45V GND 

tPLH Remaining = 

tPLH = Remaining = 

tPLH _— Remaining _ 

tPLH ~ Remaining — 

tPLH _ Remaining P 

tPHL A A and B, Cy 

tPLH - Remaining P 

tPHL . a A and B, Cy 

tPLH _— Remaining Remaining a 

tPHL 7 B AL&n 

tPLH = Remaining Remaining 

tPHL 5 B A, Cry 

tPLH | — Remaining Remaining 

tPHL . B Aces Cn +4 

tPLH — Remaining Remaining 

tPH = B BiG Cn +4 


PARAMETER 


| 


tPLH All | All Any 
tPHL Ch A B orCyh +4 
DIFF MODE TEST TABLE I! FUNCTION INPUTS: S; = S92 =4.5 V,Sg=S3=M=O0OV 
OTHER INPUT 
ee SAME BIT : OTHER DATA INPUTS OUTPUT 
APPLY APPLY APPLY APPLY pel 
45V GND 45V GND 
tPLH Remaining Remaining E, 
‘PHL A B, Cy 
tPLH = Remaining Remaining z. 
tPHL A B, Cn ! 
tPLH = Remaining Remaining = 
Aj = < Fi + 
tPHL B, Cr s 
tPLH oR mn Remaining Remaining FE. 
tPHL B, Cy A al. 
tPLH 7 Remaining P 
tPHL ‘A and B, Cy 
tPLH 8 re Remaining Pp 
tPHL “A and B, Cy 
tPLH . -- Remaining = 
TPLH os Remaining = 
tPLH an Remaining Remaining 
ma | | ome fT ae Ave 
tPLH = Remaining Remaining 
'PLH A Remaining C 
tPHL A and B, Cn wide: 
tPLH a — Remaining 
B a ia 
tPLH All 


LOGIC MODE TEST TABLE I1I 


PARAMETER 


OTHER INPUT 
SAME BIT OTHER DATA INPUTS OUTPUT 
APPLY APPLY APPLY APPLY pel 
4.5V GND 4.5V GND 
Remaining “= 
7 << F 
| nme Aand B, Cy, 


ne Remaining — 
A N ae ne 
=e A and B, Cr ed 


FUNCTION INPUTS 


ool 


So = $3 =0V 
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F54LS/74LS182 
CARRY LOOKAHEAD GENERATOR 


DESCRIPTION — The 54LS/74LS182 is a high-speed Carry Lookahead Generator. It is 
generally used with the 54LS/74LS181 4-Bit Arithmetic Logic Unit to provide high 
speed lookahead over word lengths of more than four bits. The carry lookahead 
generator is fully compatible with all members of the Fairchild TTL Family. 


LOGIC SYMBOL 


@ PROVIDES CARRY LOOKAHEAD ACROSS A GROUP OF FOUR ALUs 

@ MULTI-LEVEL LOOKAHEAD FOR HIGH-SPEED ARITHMETIC OPERATION OVER LONG 
WORD LENGTHS 

@ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 


@ FULLY CMOS AND TTL COMPATIBLE ASLAM SS REE 


Ch 


LOADING (Note a) 


PIN NAMES 


Ch Carry Input 05 U.L. 0.25 ULL. 
G., Go Carry Generate. 3.5 ULL. 1.75 ULL. 
G, ! 4.0 ULL. 2.0 ULL. 
G, Carry Generate (Ac ete LOW) Input 20 UL, 1.0 UL. 
P,, P; Carry Propagate (Active LOW) Inputs 2.0 ULL. 1.0 ULL. ae 
P, Carry Propagate (Active LOW) Input 1.5 ULL. 0.75 ULL. 
P, Carry Propagate (Active LOW) Input 1:0 U.L. 0.5 ULL. 
Cr+x Cry, Cr+z Carry Outputs (Note b) 10 U.L, 15(25) ULL, 
G Carry Generate (Active LOW) Output 10U.L, 1512.5). WL, 
(Note b) 
P Carry Propagate (Active LOW) Output 1OU.L. 5 (2.5) ULL 
(Note b) CONNECTION DIAGRAM 
DIP (TOP VIEW) 
NOTES: 


a. 1 Unit Load (U.L.) = 40 pA HIGH 1.6 mA LOW 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 
Ch Go Po 


9 9 9 


®|®|©@ iin a 
sg Bee OEE FBP} 


\/ 


NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as 


the Dual In-Line Package. 


of of @ 


G P 
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FUNCTIONAL DESCRIPTION—The 54LS/74LS182, carry lookahead generator ac- 
cepts up to four pairs of active LOW Carry Propagate (Po, P;, Pz, P3) and Carry Generate 
(Go, G,, G., G) signals and an active HIGH Carry Input (C,) and provides anticipated 
active HIGH carries (C,4x, Cnsy, Cnr+z) across four groups of binary adders. The 
54LS/74LS182 also has active LOW Carry Propagate (P) and Carry Generate (G) out- 
puts which may be used for further levels of lookahead. | 


The logic equations provided at the outputs are: 
Crsx = Go 7 P,C, 
Cnay = G, + P,G, = P,P,C,, 


GG, + P.G, + PPG, + PPLP,G, 
P = PsPor ito 


Also, the 54LS/74LS182 can also be used with binary ALUs in an active LOW or active 
HIGH input operand mode. The connections to and from the ALU to the carry 
lookahead generator are identical in both cases. 7 


TRUTH TABLE 


INPUTS OUTPUTS 


Py P3 Chix Cnty Cntz G 


&! 


ail 


| a a Oe 
foe ee 
| 5 a a a ol oe a 
rere at ee 
ee as | 


IKK Ker KK KID KK er K XK 
-— KX KX KK TK KIO KK KT KI KK TL 


mK KM MK DKK KK er KK TT K KK rH KT tT KIX rer Itt 
A FAK DEA KX KR OK CLT ST KIA MO LTS 


MM rm M DTT KK KK er Tri rts 


-— xX KX DL Kim KK KK TK Kr rm KKK KT Kier re KK KT 
x DTK Kir er KRM KK TD Kir rr KKK KT 
xx x riirTriid 


m DK KR Ke er re wK KK KT 


- 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —  —55°C to +125°C 
Vec Pin Potential to Ground Pin —-0.5 V to +7.0 V 
“Input Voltage (dc) -0.5Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE 


TEMPERATURE 
74LS182XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
SYMBOL PARAMETER UNITS | TEST CONDITIONS (Note 1) 
Vin Input HIGH Voltage ert antl ilabr yokage 
Vie Input LOW Voltage 


«| 


Guaranteed Input LOW Voltage 


il ole = 
S 4 


for All Inputs 
Veo Input Clamp Diode Voltage 15 Voc = MIN ly = —18 mA 
a _ Veo = MIN, Vin = Vin OF 
" simenveiess (Le ’ Veo = MIN, Vi = Vin OF 
f | 0.5 lr = 8MA Vii per Truth Table 

le C, BA 

pA 

BA Vin =27V 

BA Voc = MAX 

pA 

pA 

BA 

pA 

pA Vin = 10 V 

pA Vec = MAX 

pA 

pA 


Ie 


N 
Uv 


Output Short-Circuit he Veco = MAX 
_* Current (Note 5) Vou = OV 
loon 12 

Power Supply Current Veco = MAX 
leet 16 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case” conditions. 

. The specified LIMITS represent the “worst case”’ value for the parameter. Since these ‘‘worst case” values normally occur at the temperature and supply 
voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

. Not more than one output should be shorted at a time. 


ae WP 
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FAIRCHILD « F54LS/74LS182 


AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V, C, = 15 ee RL = 2 kD 


SYMBOL 


tern 
tent 


tein 
tent 


ten 
true 


ten 
teu 


tein 
true 


teu 
tent 


PARAMETER 


(C,, to Cia Cie Cray) ; 


(Po, P;, or P, to 
Chix: Cay or Cr+2) 


(Go, G, or G, to 
Cries Citys or Catz) 


(P,, P, or P; to G or P) 


(Go, G,, G or G; to G) 


(Po, P;, P, or P; to P) 


INPUT 
Ch, P1 or Gi 


(i =0, 1, 2 or 3) 


OUTPUT 
Ch+x, Cnty. Ch+z, S OR P 


INPUT 
Po, P1, Pp OR Go, Gy, Go 
OUTPUT 


Ch+x, Cnty, Ch+z 


AC WAVEFORMS 


| 
! 
Le tens, 


Fig.1 


Fig. 2 
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TEST CONDITIONS 
P, = P; = P,= Gnd, G, = G,=G,=45V 
Fig. 1 


(If not_under test), 
0 G, a= G. = 45 V, Fig. 2 


O zl 
I 

|@ 

fam | 

| @ 


3 


eeo) 
tll 


=) 


P, = Gnd, Fig. 2 


P, = Gnd (If n orunder test), 

G, = G, = G. = G, = C, = 4.5 V, Fig. 1 
G = 4.5 V (If not under test), 

P, = P, = P, = Gnd, Fig. 1 

P, = Gnd (If not under test), 

Fig. 1 
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F54LS189/74LS189 
64-BIT RANDOM ACCESS MEMORY 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS189 is a high-speed, low-power 64-bit RAM organized 
as a 16-word by 4-bit array. Address inputs are buffered to minimize loading and are 
fully decoded on-chip. The outputs are 3-state and are in the high-impedance stat 
whenever the Chip Select (CS) input is HIGH. The outputs are active only in the Rea 
mode and the output data is the complement of the stored data. 


LOGIC SYMBOL 


2 4 6 10 12 3 


3-STATE OUTPUTS FOR DATA BUS APPLICAT 


LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 


Vcc = Pin 16 
GND = Pin 8 


PIN NAMES 
AN Address Input 
cs Chip Select (active LOW) Input 
Dn Data Input 
On Data (inverted) Output 
WE Write Enable (active LOW) Input 


FUNCTION TABLE 


INPUTS OPERATION CONDITION OF OUTPUTS 
cs WE 


Write HIGH Impedance 


L 
LL Read Complement of Stored Data 
H Inhibit HIGH Impedance 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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FS4LS/74LS190 e¢ F54LS/74LS191 
PRESETTABLE BCD/DECADE — PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTERS UP/DOWN COUNTERS 


DESCRIPTION—The 54LS/74LS190 is a synchronous UP/DOWN BCD Decade (8421) LOGIC SYMBOL 
Counter and the 54LS/74LS191 is a synchronous UP/DOWN Modulo-16 Binary Counter. 
State changes of the counters are synchronous with the LOW-to-HIGH transition of the 
Clock Pulse input. 


11°15 1 10 9 


An asynchronous Parallel Load (PL) input overrides counting and loads the data present 
on the Pn inputs into the flip-flops, which makes it possible to use the circuits as program- 
mable counters. A Count Enable (CE) input serves as the carry/borrow input in multi-stage 
counters. An Up/Down Count Control (U/D) input determines whether a circuit counts up 
or down. A Terminal Count (TC) output and a Ripple Clock (RC) output provide overflow/ 
underflow indication and make possible a variety of methods for generating carry/borrow 
signals in multi-stage counter applications. 


e LOW POWER ... 90 mW TYPICAL DISSIPATION 

e HIGH SPEED ... 35 MHz TYPICAL COUNT FREQUENCY Vec = Pin 16 

e SYNCHRONOUS COUNTING GND=Pin8 

e ASYNCHRONOUS PARALLEL LOAD | 

e INDIVIDUAL PRESET INPUTS 

e COUNT ENABLE AND UP/DOWN CONTROL INPUTS : CONNECTION DIAGRAM 
e CASCADABLE DIP (TOP VIEW) 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS | | 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 

HIGH LOW 

CE Count Enable (Active LOW) Input 1.5 ULL. 0.7 ULL. 

CP Clock Pulse (Active HIGH going edge) Input 0.5 ULL. 0.25. U.L. 

U/D Up/Down Count Control Input 0.5 ULL. 0.25 ULL. 

PL Parallel Load Control (Active LOW) Input 0.5 ULL. 0.25 ULL. 

P,, Parallel Data Inputs 0.5 U.L. 0.25 U.L. 

Q, ' Flip-Flop Outputs (Note b) 10 ULL. 5 (2.5) ULL. 

RC Ripple Clock (Active LOW) Output (Note b) 10 ULL. 5 (2.5) ULL. 

TC Terminal Count Output (Note b) 10 ULL. 5 (2.5) ULL. NOTE: 

The Flatpak version has the same 

NOTES: pinouts (Connection Diagram) as the 
a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. bal Gt ine Fackaye, 


' b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


STATE DIAGRAMS 


54LS/74LS190 
UP: TC=Qg~ Q3: (U/D) 
DOWN: TC = Qo - Q] - Op+ O3> 


54LS/74LS191 


UP:  TC=Q9-Q1°Q9- 
DOWN: TC = Qo - Qy + Op 


Count Up 
Count Down 
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FAIRCHILD © F54LS/74LS190 ¢ F54LS/74LS191 


LOGIC DIAGRAMS | —s 


cP U/D Po CE P, Po P3 
(14) i) |@ 

Bp 2 ® mc 
gle 

2h ae ES 2 cee ee 0 es ee 


of 


Pa aaa 
eS memes 


akin ee i 


Fees J CLOCK 
PRESET 
= 
Q a 


DECADE COUNTER 
54LS/74LS190 


fi Lae ad ae 


LC 
ae EF 
(| @ 
Rc Tc Qo Q, Q9 
BINARY COUNTER 
54LS/74LS191 
Vcc = Pin 16 
GND= Pin8 © 


O = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS190 ¢ F54LS/74LS191 


FUNCTIONAL DESCRIPTION—The 54LS/74LS190 is a synchronous Up/Down BCD Decade Counter and the 54LS/74LS191 
is a synchronous Up/Down 4-Bit Binary Counter. The operating modes of these devices are identical, with the only difference 
being the count sequences as noted in the state diagrams. Each circuit contains four master/slave flip-flops, with internal 
gating and steering logic to provide individual preset, count-up and count-down operations. 


Each circuit has an asynchronous parallel load capability permitting the counter to be preset to any desired number. When 
the Parallel Load (PL) input is LOW, information present on the Parallel Data inputs (Po—P3) is loaded into the counter and 
appears on the Q outputs. This operation overrides the counting functions, as indicated in the Mode Select Table. 


A HIGH signal on the CE input inhibits counting. When CE is LOW, internal state changes are initiated synchronously by the 
LOW-to-HIGH transition of the clock input. The direction of counting is determined by the U/D input signal, as indicated in 
the Mode Select Table. When counting is to be enabled, the CE signal can be made LOW when the clock is in either state. 
However, when counting is to be inhibited, the LOW-to-HIGH CE transition must occur only while the clock is HIGH. Similarly, 
the U/D signal should only be changed when either CE or the clock is HIGH. 


Two types of outputs are provided as overflow/underflow indicators. The Terminal Count (TC) output is normally LOW and 
goes HIGH when a circuit reaches zero in the count-down mode or reaches maximum (9 for the 54LS/74LS190, 15 for the 
54LS/74LS191) in the > count-up mode. The TC output will then remain HIGH until a state change occurs, whether by counting 
or presetting or until U/D is changed. The TC output should not be used as a clock signal because it is subject to decoding 
spikes. 


The TC signal is also used internally to enable the Ripple Clock (RC) output. The RC output is normally HIGH. When CE is 
LOW and TC is HIGH, the RC output will go LOW when the clock next goes LOW and will stay LOW until the clock goes HIGH 
again. This feature simplifies the design of multi-stage counters, as indicated in Figures a and b. In Figure a, each RC output 
is used as the clock input for the next higher stage. This configuration is particularly advantageous when the clock source has 
a limited drive capability, since it drives only the first stage. To prevent counting in all stages it is only necessary to inhibit the 
first stage, since a HIGH signal on CE inhibits the RC output pulse, as indicated in the RC Truth Table. A disadvantage of this 
configuration, in some applications, is the timing skew between state changes in the first and last stages. This represenis the 
cumulative delay of the clock as it ripples through the preceding stages. 


A method of causing state changes to occur simultaneously in all stages is shown. in Figure b. All clock inputs are driven i in 
parallel and the RC outputs propagate the carry/borrow signals in ripple fashion. In this configuration the LOW state duration 
of the clock must be long enough to allow the negative-going edge of the carry/borrow signal to ripple through to the last 
stage before the clock goes HIGH. There is no such restriction on the HIGH state duration of the clock, since the RC output 
of any package goes HIGH shortly after its CP input goes HIGH. 


The configuration shown in Figure c avoids ripple delays and their associated restrictions. The CE input signal for a given 
Stage is formed by combining the TC signals from all the preceding stages. Note that in order to inhibit counting an enable 
signal must be included in each carry gate. The simple inhibit scheme of Figures a and b doesn’t apply, because the TC output 
of a given stage is not affected by its own CE. 


MODE SELECT TABLE RC TRUTH TABLE 


Count Up 


Count Down 
Preset (Asyn.) 
No Change (Hold) 


*TC is generated internally 


L = LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 

J = LOW-to-HIGH Clock Transition 
LF = LOW Pulse 
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DIRECTION 
CONTROL 


ENABLE 


FAIRCHILD ¢ F54LS/74LS190 e F54LS/74LS191 


DIRECTION 
CONTROL 


ENABLE 
CLOCK 


Fig. a) n-stage counter using ripple clock. 


DIRECTION 
CONTROL 


ENABLE ————--O] CE 


CLOCK 


Fig. b) Synchronous n-stage counter using ripple carry/borrow. 


Fig. c) Synchronous n-stage counter with parallel gated carry/borrow. 
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FAIRCHILD ¢ F54LS/74LS190 ¢ F54LS/74LS191 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 65°C to +150°C 
Temperature (Ambient) Under Bias | —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0 V 
*Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


‘GUARANTEED OPERATING RANGES 


7 SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 
iamniisiia MAR 


54LS190XM ° ° 
4 0 : -55°C to +125°C 
54LS191XM 5 Vv 5.0 V 5.5 V 


74LS190XC | | 
4.75 V . 5.0V 5.25 V O'Cto+70°C 
X = package type; F for Flatpak, D for Cermaic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER celal UNITS TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Voltage 
Vin Input HIGH Voltage 


for All Inputs 
XM 
VIL Input LOW Voltage —- 


Vep Input Clamp Diode Voltage 


VOH Output HIGH Voltage 

XC 

XM,X 
VOL Output LOW Voltage 


Guaranteed Input LOW Voltage 
for All Inputs 


} 15 | ov Voc = MIN, ty =—18 mA 

a Voc = MIN, Igy = —400 vA 

Ll Vin = Vin OF Vi, per Truth Table 

| 04 | ov Voc = MIN, Vin = Vir oF 


as 
Ev 
| Ve | lot = 8.0 mA | Vi, per Truth Table 
ee 


i) 
NS 


Input HIGH Current 


a PL, cP, U/D uA Voc = MAX, Vix = 2.7 V 
NH 
mA Vcc = MAX, VIN =10V 
Input LOW Current 
Ne a PL, CP, U/ D mA Vcc = MAX, VIN =0.4V 
Output Short Circuit 
I mA Vcc = MAX, V =O0V 
OS Current (Note 5) CC OUT 
lec Power Supply Current 20 mA Vcc = MAX 
NOTES: . 
1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 


A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
Operating ranges. 

. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

. Not more than one output should be shorted at a time. __ 

. The Set-Up Time ‘‘ts(H)'’ and Hold Time “‘ty(L)’’ between the Count Enable (CE) and the Clock (CP) indicate that the LOW-to-H!GH 
transition of the CE must occur only while the Clock is HIGH for conventional operation. 


ows 


FAIRCHILD ¢ F54LS/74LS190 ¢ F54LS/74LS191 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 

SYMBOL PARAMETER pars UNITS TEST CONDITIONS 
[Min TTP [WAX 

tpLH Propagation Delay, 

tpHL CP Input to Q Outputs 

PLH CP Input to RC Output | 

PHL 

WPL CP Input to TC Output 

PHL 


t * _—— ay : 
Alea U/D Input to RC Output Vec = 5.0V 
PHL 
‘PLH | U/D Input to TC Output Fig. 7 | C_ = 15 pF 
tPHL 


tPLH Px — Pa In 

puts to — Qg Outputs 
PHL a ao 
'PLH PL Input to Any Output 
tPHL 
'PLH CE Input to RC Output 
{PHL 


*It is possible to get these timing relationships, but they should not occur during normal operation since the CP would be HIGH. 


AC SET-UP REQUIREMENTS: Ta = 25°C 


SYMBOL PARAMETER 


tw CP Pulse Width 

tw PL Pulse Width 

tL Set-Up Time LOW, Data to PL 
the Hold Time LOW, Data to PL 
tH Set-Up Time HIGH, Data to PL 
thH Hold Time HIGH, Data to PL 


UNITS TEST CONDITIONS 


: 
0 
<= 
> 
x< 


Vec =50V 


trec Recovery Time, PL to CP 
Set-Up Time LOW, CE to Clock 
tL Hold Time LOW, CE to Clock 


Fig. 8 


ot 
” 
rr 


DEFINITIONS OF TERMS: 


SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (tp) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must 
be maintained at the input in order toensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (tree) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the O outputs. 
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FAIRCHILD ¢ F54LS/74LS190 ¢ F54LS/74LS191 


AC WAVEFORMS 


QoRTC 13V 13V 
Fig. 1 
p 1.3V 
ute pop 
Q 13V 


NOTE: PL =LOW 


Fig. 3 
PL ae 
~_—$ tw ee a oe 
cP 1.3.V 
: —————— 
Fig. 5 


CP OR CE 1.3V 


RC 13V 


Fig. 4 


th(H) thiL) 
tS(H) L) 


PL 1.3 V 


*The shaded areas indicate when the input is permitted 
to change for predictable output performance. 


Fig. 6 


(SEE NOTE 6) 


th (H) 


NERC NCHA aneaieal, 


Fig. 8 


FS4LS/74LS192 ¢ F54LS/74LS193 
PRESETTABLE BCD/DECADE — PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTER UP/DOWN COUNTER 


DESCRIPTION— The 54LS/74LS192 is an UP/DOWN BCD Decade (8421) Counter and 
the 54LS/74LS193 is an UP/DOWN MODULO-16 Binary Counter. Separate Count Up and 
Count Down Clocks are used and in either counting mode the circuits operate synchron- 
ously. The outputs change state synchronous with the LOW-to-HIGH transitions on the 
clock inputs. 


Separate Terminal Count Up and Terminal Count Down outputs are provided which are 
used as the clocks for asubsequent stages without extra logic, thus simplifying multistage 
counter designs. Individual preset inputs allow the circuits to be used as programmable 
counters. Both the Parallel Load (PL) and the Master Reset (MR) inputs asynchronously 
override the clocks. 


e LOW POWER ... 95 mW TYPICAL DISSIPATION 

e HIGH SPEED ... 40 MHz TYPICAL COUNT FREQUENCY 

e SYNCHRONOUS COUNTING 

e ASYNCHRONOUS MASTER RESET AND PARALLEL LOAD 

e INDIVIDUAL PRESET INPUTS 

e CASCADING CIRCUITRY INTERNALLY PROVIDED 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE 

PIN NAMES LOADING (Note a) 
CPy Count Up Clock Pulse Input 0.5 U.L. 0.25 U.L. 
CPph Count Down Clock Pulse Input 0.5 UL. 0.25 U.L. 
MR Asynchronous Master Reset (Clear) Input 0.5 U-L. 0.25 U.L. 
PL Asynchronous Parallel Load (Active LOW) Input 0.5 ULL. 0.25 ULL. 
Ph Parallel Data Inputs 05 ULL. 0.25 ULL. 
om Flip-Flop Outputs {Note b) 10 U.L. 5(2.5) U.L. 
TCp ‘Terminal Count Down (Borrow) Output (Note b) 10.-ULL. 6(2.5) U.L. 
TCy Terminal Count Up (Carry) Output (Note b) 10 ULL. 5(2.5) U.L. 
NOTES: 


a. 1TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 
STATE DIAGRAMS 


54LS/74LS192 LOGIC EQUATIONS 
FOR TERMINAL COUNT 


TEy = Q9+Qg+CPy 


54LS/74LS193 LOGIC EQUATIONS 
FOR TERMINAL COUNT 


Tey = Oy ° OQ, *Q5° 3° CPy 


54LS/74LS192 COUNT UP - 


COUNT DOWN 
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LOGIC SYMBOL 


1115 1 10 9 


PL Po Py Pa ae 


Vcc =Pin 16 
GND=Pin8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


54LS/74LS193 


FAIRCHILD ¢ F54LS/74LS192 ¢ F54LS/74LS193 


LOGIC DIAGRAMS 


es cmd 


54LS/74LS192 


we cab : 


(BORROW 
COUNT) 


MR 
(CLEAR) 


54LS/74LS193 


Vcc = Pin 16 
‘GND=Pin8 
O = Pin Number 
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FAIRCHILD ¢ F54LS/74LS192 ¢ F54LS/74193 


FUNCTIONAL DESCRIPTION—The 54LS/74LS192 and 54LS/74LS193 are Asynchronously Presettable Decade and 4-Bit 
Binary Synchronous UP/DOWN (Reversable) Counters. The operating modes of these devices are identical, with the only 
difference being the count sequences as noted in the State Diagrams. Each circuit contains four master/slave flip-flops, with 
internal gating and steering logic to provide master reset, individual preset, count up and count down operations. 


Each flip-flop contains JK feedback from slave to master such that a LOW-to-HIGH transition on its T input causes the slave, 
and thus the Q output to change state. Synchronous switching, as opposed to ripple counting, is achieved by driving the steer- 
ing gates of all stages from a common Count Up line and a common Count Down line, thereby causing all state changes to be 
initiated simultaneously. A LOW-to-HIGH transition on the Count Up input will advance the count by one; a similar transition 
on the Count Down input will decrease the count by one. While counting with one clock input, the other should be held HIGH. 
Otherwise, the circuit will either count by twos or not at all, depending on the state of the first flip-flop, which cannot toggle as 
long as either Clock input is LOW. 


The Terminal Count Up (TCu) and Terminal Count Down (TCp) outputs are normally HIGH. When a circuit has reached the 
maximum count state (9 for the 54LS/74LS192, 15 for the 54LS/74LS193), the next HIGH-to-LOW transition of the Count Up 
Clock will cause TCu to go LOW. TCu will stay LOW until CPu goes HIGH again, thus effectively repeating the Count Up Clock, 
but delaying by two gate delays. Similarly, the TCp output will go LOW when the circuitis in the zero state and the Count Down 
Clock goes LOW. Since the TC outputs repeat the clock waveforms, they can be used as the clock input signals to the next 
higher order circuit in a multistage counter. 


Each circuit has an asynchronous parallel load capability permitting the counter to be preset. When the Parallel Load (PL) and 
the Master Reset (MR) inputs are LOW, information present on the Parallel Data inputs (Po, Ps) is loaded into the counter and 
appears on the outputs regardless of the conditions of the clock inputs. A HIGH signal on the Master Reset input will disable 
the preset gates, override both Clock inputs, and latch each Q output in the LOW state. If one of the Clock inputs is LOW 
during and after a reset or load operation, the next LOW-to-HIGH transition of that Clock will be interpreted as a legitimate 
signal and will be counted. 


MODE SELECT TABLE 


Reset (Asyn.) 
Preset (Asyn.) 
No Change 
Count Up 
Count Down 


LOW Voltage Level 

HIGH Voltage Level 

Immaterial 

LOW-to-HIGH Clock Transition 


L 
H = 
X = 
¢ 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to+125°C 
Vcc Pin Potential to Ground Pin —0.5V to+7.0V . 
* Input Voltage (dc) —0.5V to 15V 
* Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to+10 V 
Output Current (dc) (Output LOW) | +50 mA 


* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD ¢ F54LS/74LS192 e F54LS/74LS193 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
a a a TEMPERATURE 
PART NUMBERS — ae 
S4LS192XM 45 V 5.0 V 5.5 V seeieoeie 
54LS193XM 
74LS192XC 
74LS193XC 4.75 V 5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER UNITS TEST CONDITIONS 


Guaranteed Input HIGH Voltage 


ViH Input HIGH Voltage for All: inputs 


= 

= 

a 
= 
2 


oO 


Guaranteed Input LOW Voltage 


| 
Vit Input LOW Voltage jor AlWinpute 


Vep Input Clamp Diode Voltage 


Vcc = MIN, lIN =-18 mA 
Vcc = MIN, loOH = —400 UA 
VIN = ViH or VIL per Truth Table 


Vv lot = 4.0 mA | Vcc = MIN, Vin = Vin or 
Vv lot = 8.0 mA | Vi, per Truth Table 


HA Vec = MAX, VIN =2.7V 
mA | Vcc = MAX, Vin = 7.0 V 
Vec = MAX, VIN =0.4V 


Output HIGH Voltage 


< 
Oo 
= 
x) xX 
N 
N 
1.2) 


VOL Output LOW Voltage 


WH Input HIGH Current 


a 
a 
Lo 
aon 
Ne Input LOW Current I 
ae 


Output Short Circuit 


| = = 
Os Current (Note 5) mA Vcc = MAX, Voyt = 9 V 


QO 
e) 


Power Supply Current Vec= MAX 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, now shown in the table, are chosen to guarantee operation under ‘‘worst case” conditions. 

3. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case’’ values normally occur at the tempera- 
ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at V 


cc™ 5.0 V,7T, = 25°C, and maximum loading. 


5. Not more than one output should be shorted at a time. 


> 
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FAIRCHILD ¢ F54LS/74LS192 ¢ F54LS/74LS193 


AC CHARACTERISTICS: T, = 25°C 


SYMBOL PARAMETER 54LS/74LS192 54LS/74LS193 UNITS TEST CONDITIONS 
le ee ee 


tpLH CPy Input to 
tPpHL TCy Output 
tpLH | CPp Input to 
tPpHL TCp Output 
tPLH CPy or CPp to 
tpHL Q, Outputs Vec =50V 
tpLH Po — Pg Inputs | C, = 15 pF 
tpHL Qo = Q3O0utputs 
tpLH PL Input to 23 23 
tPHL Any Output 17 17 
| twits | [vis | iss | 


tpHL MR Input to Any Output 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS192 54LS/74LS193 UNITS TEST CONDITIONS 
oan [ave | MAK 


pvt | 
wy | 


tw CPi Pulse Width 
tw CPp Pulse Width 
tw PL Pulse Width 


tw MR Pulse Width 

tL Set-up Time LOW, Data to PL 

the Hold Time LOW, Data to PL 
Set-up Time HIGH, Data to PL 

thH Hold Time HIGH, Data to PL 


Recovery Time, PL to CP 


N“ ~N 
oO 


~~ 
” 
< 


tise Recovery Time, MR to CP 


DEFINITIONS OF TERMS: 


SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the PL transistion from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (t,) is defined as the minimum time following the PL transistion from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the PL transistion from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (trac) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the O outputs. 
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FAIRCHILD ¢ F54LS/74LS192 ¢ F54LS/74LS193 


AC WAVEFORMS 
tw 
CPy or CPp 1.3V 1.3V 
t 
agi, PLH 
Q 1.3 V 1.3V 
Fig. 1 
P 1.3V 


NOTE: PL=LOW 


Fig. 2 Fig. 3 
ew >| i 
tpLH = pp a 
Fig. 4 ole 


ts(H) tS(L) Pease 
_ tw re 
PL 1.3 V 
CPy or CPph yt 1.3V 


~ LEQ) =. 


*The shaded areas indicate when the input is permitted 
to change for predictable output performance. 


Fig. 6 | Fig. 7 


5-172 


FS4LS/74LS194A 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


DESCRIPTION—The 54LS/74LS194A is a High-Speed 4-Bit Bidirectional Universal Shift 
Register. As a high-speed multifunctional sequential building block, it is useful in a wide 
variety of applications. It may be used in serial-serial, shift left, shift right, serial-parallel, 
parallel-serial, and parallel-parallel data register transfers. It is similar in operation to the 
54LS/74LS195A Universal Shift Register, with added features of shift left without external 
connections and hold (do nothing) modes of operation. It utilizes the Schottky diode 
clamped process to achieve high speeds and is fully compatible with all Fairchild TTL 
families. 


LOGIC SYMBOL 


Po Py Po P3 Dst 


Qo 9; Q2 Q3 
e TYPICAL SHIFT FREQUENCY OF 40 MHz 
e ASYNCHRONOUS MASTER RESET 15 14 13 12 
e HOLD (DO NOTHING) MODE 
e FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS | Vcc = Pin 16 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS GND=Pin 8 
e FULLY TTL AND CMOS COMPATIBLE 

CONNECTION DIAGRAM 

PIN NAMES LOADING (Note a) DIP (TOP VIEW) 
So, $4 Mode Control Inputs 0.25 U.L. 
Po —P3 Parallel Data Inputs 0.5 U.L. 0.25 U.L. 
Dspr Serial (Shift Right) Data Input 0.5 U.L. 0.25 U.L. 
Doi Serial (Shift Left) Data Input 0:5 ULL, 0.25 U.L. 
CP Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25 U.L. 
MR Master Reset (Active LOW) Input 0.5 U.L. 0.25 ULL. 
Op — O3 Parallel Outputs (Note b) 10 U.L. 5(2.5) U.L. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


aa Ie H 


ples 


Vcc = Pin 16 y 
GND =Pin 8 


© = Pin Numbers io 
) kes 


5-173 


FAIRCHILD ¢ F54LS/74LS194A 


FUNCTIONAL DESCRIPTION — The Logic Diagram and Truth Table indicate the functional characteristics of the 4-Bit 
Bidirectional Shift Register. The device is similar in operation to the 54LS/74LS195A Universal Shift Register when used in 
serial or parallel data register transfers. Some of the common features of the two devices are described below: 


1. All data and mode control inputs are edge-triggered, responding only to the LOW-to-HIGH transition of the Clock:(CP). 
The only timing restriction, therefore, is that the mode control and selected data inputs must be stable one set-up time 
prior to the positive transition of the clock pulse. 


2. The register is fully synchronous, with all operations taking place in less than 15 ns (typical) making the device especially 
useful for implementing very high-speed CPUs, or the memory buffer registers. 


3. The four parallel data inputs (Po, P1, Pz, Ps) are D-type inputs. When both So and S; are HIGH, the data appearing on 
Po, Pi, P2, and P3 inputs is transferred to the Qo, Q1, Q2, and Q3 outputs respectively following the next LOW-to-HIGH 
transition of the clock. 


4. The asynchronous Master Reset (MR), when LOW, overrides all other input conditions and forces the Q outputs LOW. 
Special logic features of the device design which increase the range of application are described below: 


1. Two mode control inputs (So, S1) determine the synchronous operation of the device. As shown in the Mode Selection 
Table, data can be entered and shifted from left to right (shift right, Qo ~ Qi, etc.) or right to left (shift left, Q3 — Qz, etc.), 
or parallel data can be entered loading all four bits of the register simultaneously. When both So and S; are LOW, the 
existing data is retained in a “do nothing” mode without restricting the HIGH-to-LOW clock transition. 


2. D-type serial data inputs (Dsr, Ds.) are provided on both the first and last stages to allow multistage shift right or shift left 
data transfers without interfering with parallel load operation. 


MODE SELECT — TRUTH TABLE 


INPUTS 


OPERATING MODE 


es 
SoHE 


Shift Right 
Parallel Load 


L = LOW Voltage Level 
H= HIGH Voltage Level 
_ X= Immaterial 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
Pn (Gn) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 
LOW-to-HIGH clock transition. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vtot+7.0V 
*Input Voltage (dc) | —0.5Vtot15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto+10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


5-174 


FAIRCHILD ¢ F54LS/74LS194A 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS 
ane ee eee 
TA4LS194AXC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER 


‘TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH 


V Input HIGH Voltage 2.0 
lH P g Voltage for All Inputs 


= 

= 

n 
= 
= 
4 
2) 


Guaranteed Input LOW 
Voltage for All Inputs 


08 
Lewd 
Ta 


VIL Input LOW Voltage 


x | X< 
he 


< 
Q 
Oo 


sa’ 


Input Clamp Diode Voltage 


V Output HIGH Voltage 
XM,XC 


Vcc = MIN, lon = —400 UA 
Vin = Vin oF Vit per Truth Table 


lo = 4.0 mA] Vcc = MIN, Vin = VIH oF 
lo = 8.0 mA| Vi, per Truth Table 

HA Vcc = MAX, Vin = 2.7 V 

A Vcc = MAX, Vin = 10 V 

A Vec = MAX, Vin = 0.4 V 


VOL Output LOW Voltage 


x 
: 


rE 


Le) 


ur Input HIGH Current 


= 


fe 


Input LOW Current 


Output Short Circuit 


los Current (Note 5) | mA Vec = MAX, Vout = 9 V 


NO 
w 


| lec Power Supply Current mA Vcc = MAX 


NOTES: 

- 1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘worst case” value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
PARAMETER TYP MAX UNITS 


Shift Frequency ) 80 
Propagation Delay, 
Clock to Output 


SYMBOL 


Propagation Delay, 
MR to Output 
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FAIRCHILD ¢ F54LS/74LS194A 


AC SET-UP REQUIREMENTS: Ta = 25°C 


PARAMETER Std 


ee 
i 
[Hod Tne,Dooto Geek =o 
[Seay Tine Mode Conse Gock | 95 
= 
a 


SYMBOL 


t,(Data) 


th( Data) 


Hold Time, Mode Control to Clock 
Master Reset Pulse Width 
Recovery Time Master Reset to Clock 


DEFINITIONS OF TERMS: 

SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t,,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 


must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


fos | 

tof 
=< oa 
| we {| | 
a ae 
a ae 

a a 


RECOVERY TIME (tec) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the OQ outputs. 


. AC WAVEFORMS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 
CLOCK TO OUTPUT DELAYS SET-UP (t,) AND HOLD (t,) TIME FOR SERIAL 
CLOCK PULSE WIDTH AND fax DATA (Dspr, Ds_) AND PARALLEL DATA (Po, P4, Po, P3) 
S =e = (SSHIFT LEFT ) 
a ° a eee ee aes aes ee ees ee 


CLOCK 1 

—_= 
loa ‘LH 
1.3 


OUTPUT Dsr- Ost y// I, \ 
ev fe : 
t,(L) t,(H) 
=0-— 


th(L) 


OTHER CONDITIONS: S,=L,MR=H,So=H ro.Pr.taes \\We BI ////# SMa \\\\\\\\\\\\\\\\\\\\\\\ 


te(L) ts(H) 
Fig. 1 tril) =0 thi) =O 


1.3V 1.3V 
CLOCK 
MASTER RESET PULSE WIDTH, 


MASTER RESET TO OUTPUT DELAY AND a ee a ae i 
MASTER RESET TO CLOCK RECOVERY TIME 
OTHER CONDITIONS: MR=H 


wR *Dgp set-up time affects Qo only 
Ds_ set-up time affects O3 only 


Lav 
apie Fig. 3 
fia 
CLOCK : 
® ; SET-UP (t;) AND HOLD (tp) TIME FOR S INPUT 
t 
nas (STABLE TIME) 


So. $4 “iv 


ns a 
t, =0 th =0 
OTHER CONDITIONS: So, S$, =H 


CLOCK 1.3V 1.3V 


OUTPUT 


Poe Py = Po= Pas H 


OTHER CONDITIONS: R=H 
Fig. 2 Fig. 4 
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F54LS/74LS195A 
UNIVERSAL 4-BIT SHIFT REGISTER 


DESCRIPTION—The 54LS/74LS195A is a high-speed 4-Bit Shift Register offering typical 
shift frequencies of 40 MHz. It is useful for a wide variety of register and counting applica- 
tions. The device is pin and functionally identical to the 9300, 93L00 and 93HO00. It utilizes 
the Schottky diode clamped process to achieve high speeds and is fully compatible with 
all Fairchild TTL products. 


LOGIC SYMBOL 


cP 


e TYPICAL SHIFT RIGHT FREQUENCY OF 40 MHz 
e ASYNCHRONOUS MASTER RESET 
J, K INPUTS TO FIRST STAGE 


K 
MR Qo Q; Q2 Q3 


1 168 14 13 12 


e FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS Vcc = Pin 16 
e FULLY TTL AND CMOS COMPATIBLE GND=Pin 8 


CONNECTION DIAGRAM 


PIN NAMES LOADING (Note a) DIP (TOP VIEW) 


PE Parallel Enable (Active LOW) Input 0.25 ULL. 

Po —P3 Parallel Data Inputs 0.5 ULL. 0.25 U.L. 

J First Stage J (Active HIGH) Input 0.5.U.L: 0:25 U.L. 

K First Stage K (Active LOW) Input 0.5 ULL. 0.25 ULL. 

CP Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25 U.L. 

MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 ULL. 

Qo — 3 Parallel Outputs (Note b) 10 U.L. 5(2.5) U.L. 

Q3 Complementary Last Stage Output 10 U.L. 5(2.5) U.L. 

(Note b) 
NOTE: 

NOTES: The Flatpak version has the same 
a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. pinouts (Connection Diagram) as the 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Dual In-Line Package. 


Temperature Ranges. 


LOGIC DIAGRAM 


Py Po 


© © 


V, 


7 ; : 
Cc a. 
R 


: te 2 ar * al 
Or Om CP Om CP OP 
vere | er dir Ube 
GND=Pin 8 > rps a>—S 2 > 
) @ 
Qo Qy Q 
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FAIRCHILD ¢ F54LS/74LS195A 


FUNCTIONAL DESCRIPTION — The Logic Diagram and Truth Table indicate the functional characteristics of the 4-Bit 
Shift Register. The device is useful in a wide variety of shifting, counting and storage applications. It performs serial, parallel, 
serial to parallel, or parallel to serial data transfers at very high speeds. 


The device has two primary modes of operation, shift right (Qo — Q1) and parallel load which are controlled by the state of the 
Parallel Enable (PE) input. When the PE input is HIGH, serial data enters the first flip-flop Qo via the J and K inputs and is 
shifted one bit in the direction Qo - Q1 — Q2 — Qs following each LOW-+to HIGH clock transition. The JK inputs provide the 
flexibility of the JK type input for special applications, and the simple D-type input for general applications by tying the two 
pins togethers. When the PE is LOW, the 9LS195 appears as four common clocked D flip-flops. The data on the parallel inputs 
Po, P1, P2, Ps is transferred to the respective Qo, Q1, Q2, Q3 outputs following the LOW-to-HIGH clock transition. Shift left 
operation (Q3 — Qe) can be achieved by tying the Qn outputs to the Pn-1 inputs and holding the PE input LOW. 


All serial and parallel data transfers are synchronous, occuring after each LOW-to-HIGH clock transition. Since the device 
utilizes edge-triggering, there is no restriction on the activity of the J, K, Pn and PE inputs for logic operation — except for the 
set-up and release time requirements. . 


A LOW on the asynchronous Master Reset (MR) input sets all Q outputs LOW, independent of any other input condition. 


MODE SELECT — TRUTH TABLE 


. INPUTS OUTPUTS 
Le ee ee % 
Asynchronous Reset eee ee 


Shift, Set First Stage 


OPERATING MODES 


Shift, Reset First Stage 
Shift, Toggle First Stage 


Shift, Retain First Stage 


Creation e 


L = LOW voltage levels 
H = HIGH voltage levels 
= Immaterial 
| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition. 
Ph (q,,) = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 
LOW-to-HIGH clock transition. 


x xX K XK 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias | —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 Vto+7.0 V 
*Input Voltage (dc) —0.5V to +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY a (Voc) 


PART NUMBERS TEMPERATURE 


54LS195AXM 45 V 5.5 V —55°C to +125°C 
74LS195AXC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS195A 


DC CHARACTERIST!CS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER aus 
TYP 


Vin Input HIGH Voltage | 20 
2.7 


VIL Input LOW Voltage ale 
M 
C 


TEST 1 
ee EST CONDITIONS (Note 1) 


_ Guaranteed Input HIGH 
Voltage for All Inputs 


Guaranteed Input LOW 


0.8 Voltage for All Inputs 
65 | -1.5 | V_— | Vcc=MIN, iy =-18mA 
a 


Vcc = MIN, lOH = —400 LA 


—O 


Vep Input Clamp Diode Voltage 


Output HIGH Voltage Vv 


Vin = Vin OF Viz per Truth Table 


| 04 | Vv | lot =4.0mA| Vcc = MIN, Vin = ViK oF 
| 058 | Vi | iol =8.0 mA, Vi_ per Truth Table 
Voc = MAX, Vin = 2.7V 
| 0.1 | mA | Voc = MAX, Vy = 10 V 
| -0.4 | mA | Voc =MAX, Viy =0.4V 
lee Power Supply Current 


NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these ‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


= } 
Fi 
| * 


ed 
i 
| 2.5 
27] 
VOL Output LOW Voltage | ae 
a ae 
a 


Input HIGH Current 


Ne Input LOW Current 


Output Short Circuit 
OS Current (Note 5) 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 


SYMBOL PARAMETER 


Propagation Delay, 
Clock to Output 


AC SET-UP REQUIREMENTS: Ta, = 25°C | 


LIMITS 
NIT TEST CONDITIONS 


tyCP) Clock Pulse Width 16 ci 


ifPE)__| Setup Time, PEControlio Cock | 8 
t,(PE) [Hold Time, PE Controltociock | |? 
iwi) [Master Reset Pulse wrath || 
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FAIRCHILD ¢ F54LS/74LS195A 


SET-UP TIME (t,) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (t,,) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to'the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (trac) is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH data to the O outputs. 


AC WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


CLOCK TO OUTPUT DELAYS SET-UP (ts) AND HOLD (th) TIME FOR SERIAL 
AND CLOCK PULSE WIDTH DATA (J & K) AND PARALLEL DATA (Pg, P4, Po, P3) 


J&K 


cLock i | rota A IUPUI 
an mu 


t(L) _. t,(H) 
thiL) =0 th(H) = 0 


OUTPUT 


1.3V 1.3V 
1.3V 1.3V 
CLOCK 
OUTPUT* — Vf (Lf 
CONDITIONS: J=PE=MR=H CONDITIONS: MR=H 
K=L 


*J and K set-up time affects Qo only 


Fig. 1 Fig. 2 


MASTER RESET PULSE WIDTH, 


MASTER RESET TO OUTPUT DELAY AND SET-UP (ts) AND HOLD (t,) TIME FOR PE INPUT 
MASTER RESET TO CLOCK RECOVERY TIME 


_ tw LOAD SERIAL DATA 
_ LOAD PARALLEL DATA SHIFT RIGHT 
MR 

1.3V 


1.3V 
CLOCK 
- 
OUTPUT | 
1.3V 
CONDITIONS: PE=L CONDITIONS: MR=H _ 
Po =P, =Pp9=P3=H *Qo state will be determined by J and K inputs 
Fig. 3 Fig. 4 
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F54LS/74LS196 - F54LS/74LS197 
4-STAGE PRESETTABLE RIPPLE COUNTERS 


DESCRIPTION—The 54LS/74LS196 decade counter is partitioned into divide-by-two 
and divide-by-five sections which can be combined to count either in BCD (8, 4, 2, 1) 
sequences or in a bi-quinary mode producing a 50% duty cycle output. The 54LS/74LS197 
contains divide-by-two and divide-by-eight sections which can be combined to form a 
modulo-16 binary counter. Low Power Schottky technology is used to achieve typical 
count rates of 70 MHz and power dissipation of only 80 mW. 


Both circuit types have a Master Reset (MR) input which overrides all other inputs and 
asynchronously forces all outputs LOW. A Parallel Load input (PL) overrides clocked 
operations and asynchronously loads the data on the Parallel Data inputs (Pn) into the 
flip-flops. This preset feature makes the circuits usable as programmable counters. The 
circuits can also be used s 4-bit latches, loading data from the Parallel Data inputs when 
PL is LOW and storing the data when PL is HIGH. 


e LOW POWER CONSUMPTION—TYPICALLY 80 mW 

e HIGH COUNTING RATES—TYPICALLY 70 MHz 

e CHOICE OF COUNTING MODES—BCD, BI-QUINARY, BINARY 

e ASYNCHRONOUS PRESETTABLE 

e ASYNCHRONOUS MASTER RESET 

e EASY MULTISTAGE CASCADING 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 


e FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 


CPo Clock (Active LOW Going Edge) 15ULL, 
Input to Divide-by-Two Section 

CP, Clock (Active LOW Going Edge ) 2.0 ULL. 1.75 ULL. 
Input to Divide-by-Five Section 

CP, Clock (Active LOW Going Edge) 1.0 UA. 1.0 ULL. 
Input to Divide-by-Eight Section 

MR Master Reset (Active LOW) Input 1.0 UL: O05 UcL. 

PL Parallel Load (Active LOW) Input 0.5 ULL. 0.25 ULL. 

Po-P3 Data Inputs 0.5 ULL. 0.25 U.L. 

Qy-03 Outputs (Notes b, c) 10 U.L. 5(2.5) U.L. 

NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. — 

c. In addition to loading shown, Qo can also drive CP. 
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LOGIC SYMBOL 


Fo Py Po Pg 


Qo OQ, Ag Qg 


Vec = Pin 14 
GND=Pin 7 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


LOGIC DIAGRAM 


te) 


@# 


Z| ® 


FAIRCHILD ¢ F54LS/74LS196 ¢ F54LS/74LS197 


6 6 Y ce 
TEL 
Se 


PAO, a, ©) a, 2) 


my 


54LS/74LS196 


a cn a — ’3 4) 


P= Fl pe! fs 7 
ai i Oh ay 


a, ©) a, @) a, ©) 


54LS/74LS197 


Vcc = Pin 14 
GND=Pin 7 
OQ = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS196 ¢ F54LS/74LS197 


FUNCTIONAL DESCRIPTION— These devices are asynchronously presettable decade and binary ripple counters. The 
54LS/74LS196 Decade Counter is partitioned into divide-by-two and divide-by-five sections while the 54LS/74LS197 is par- 
titioned into divide-by-two and divide-by-eight sections, with all sections having a separate Clock input. In the counting 
modes, state changes are initiated by the HIGH-to-LOW transition of.the clock signals. State changes of the Q outputs, 
however, do not occur simultaneously because of the internal ripple delays. When using external logic to decode the Q out- 
puts, designers should bear in mind that the unequal delays can lead to decoding spikes and thus a decoded signal should not 
be used as aclock or stroble. The CPo input serves the Qo flip-flop in both circuit types while the CP; input serves the divide-by- 
five or divide-by-eight section. The Qo output is designed and specified to drive the rated fan-out plus the CP; input. With the 
input frequency connected to CPo and with Qo driving CP1, the 54LS/74LS197 forms a straightforward module-16 counter, 
with Qo the least significant output and Q3 the most significant output. 


The 54LS/74LS196 Decade Counter can be connected up to operate in two different count sequences, as indicated in the 
tables of Figure 2. With the input frequency connected to CPo and with Qo driving CP,, the circuit counts in the BCD (8, 4, 2, 1) 
sequence. With the input frequency connected to CP; and Q3 driving CPo, Qo becomes the low frequency output and has a 
50% duty cycle waveform. Note that the maximum counting rate is reduced in the latter (bi-quinary) configuration because 
of the interstage gating delay within the divide-by-five section. 


These devices have an asynchronous active LOW Master Reset input ( MR) which overrides all other inputs and forces all out- 
puts LOW. The counters are also asynchronously presettable. A LOW on the Parallel Load input (PL) overrides the clock 
inputs and loads the data from Parallel Data (Po— Ps) inputs into the flip-flops. While PL is LOW, the counters act as trans- 
parent latches and any change in the Pp inputs will be reflected in the outputs. 


Figure 2: 9LS196 COUNT SEQUENCES 


DECADE (NOTE 1) | BI-QUINARY (NOTE 2) 


COUNT COUNT Qo Q3 Q Qy 
0 c 5 L L 0 L L L L 
1 i L i" H 1 i: L L H 
2 L L H a a 3 L H L 
3 L L : H 3 L L HM H 
4 L H L L 4 L H L L 
5 L 4 a H 5 oH L L * 
6 L H o L g I L L H 
7 L 4 H H 7 lH L : L 
8 - L L L 8 H L rT H 
9 H L L H 9 4 H L L 
NOTES: 


1. Signal applied to CP9, Qg connected to CP4. 
2. Signal applied to CP;, Q3 connected to CPg. 


MODE SELECT TABLE 


INPUTS 


Reset (Clear) 
Parallel Load 


Count 


H HIGH Voltage Level 

L LOW Voltage Level 

X = Immaterial 

ia ee HIGH-to-LOW Clock Transition 
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FAIRCHILD ¢ F54LS/74LS196 © F54LS/74LS197 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias | —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5V to +7.0V 
*Input Voltage (dc) | | —0.5Vto+15V 
*Input Current (dc) —30 mA to'+5.0 mA 
~ Voltage Applied to Outputs (Output HIGH) | —0.5Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 
PART NUMBERS _ aay 


S4LS196XM 45 V 5.0 V 5.5 V -55°C to +125°C 
54LS197XM 


74LS196XC 
| | 2 °Cto+70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


NITS TEST CONDITIONS (Note 1 
SYMBOL PARAMETER [MIN | TYP | MAX U Cc ( ) 


VIH Input HIGH Voltage 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


| 15 | ov Voc = MIN, | =-18 mA 
a Veo MIN: lon = =s00 BA 
a Vin = Vin oF Vip per Truth Table 


Vv Output LOW Voltage BME Pf 025 | 04 y loL = 4.0 mA | Vcc = MIN, Vin = ViH or 
‘ , er | 08 |v Io, = 8.0 mA | Vy, per Truth Table 


Input HIGH Current 
PL, Po, Py, Po, P3 20 
MR, CPo, CP; (LS197) — 40 uA Voc = MAX, Vin = 2.7 V 
CP, (LS196) 80 


PL, Po, Py, Py. P3 
MR, CPo, CP, (LS197) 


mA Vcc = MAX, VIN = 10V 
CP, (LS196) 


Input LOW Current 
PL, Po, Py, Po, P3 
MR 
CP 
CP, (LS196) 

CP, (LS197) 


, Output Short Circuit 
OS Current (Note 5) 
lec Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘worst case’’ conditions. 

3. The specified LIMITS represent the “worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


m Vcc = MAX, VIN =04V 


mA Vec = MAX, VouT =OV 


mA Vee = MAX 
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FAIRCHILD ¢ F54LS/74LS196 e F54LS/74LS197 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS196 54LS/74LS197 UNITS TEST CONDITIONS 
in ave [Ma [wan [rv | Max 


tpLH CPo Input to 8.0 8.0 
tpHL Qo Output 8.0 . 8.0 
tpLH CP, Input to 9.0 9.0 
tpHL Q, Output 9.0 9.0 
tpl CP, Input to | Fig. 1 
tpHL Q5 Output Vcc =5.0V 
tpLH CP, Input to 18 CL = 15 pF 
tPHL Q3 Output 18 
tPLH Po, Py, Po: P3 Inputs Fig. Z 
tpHL Qo, 1, Az, Ag Outputs 
tPLH PL Input to 
tpHL ny Output 
m —_ 


Fig. 3 
A 
ima | Wrouroav ove | [| | [eile | «= |r 


AC SET-UP REQUIREMENTS: Ta, = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS196 54LS/74LS197 UNITS TEST CONDITIONS 


tw CPo Pulse Width Fig. 1 


tw CP, Pulse Width 


tw PL Pulse Width 


pons | Foe 


tw MR Pulse Width 


= 


tek Set-up Time LOW Data to PL 
tyL Hold Time LOW Data to PL 
tsH Set-up Time HIGH Data to PL 
thH Hold Time HIGH Data to PL 


ann Recovery Time PL to CP 


TLE LITT ie 
| = 
x 


trec mecovery Time MR to CP 


DEFINITION OF TERMS: 


SET-UP TIME (ts)—is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 


HOLD TIME (tn)—is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 


RECOVERY TIME (trec)—is defined as the minimum time required between the end of the reset pulse and the clock transition 
from HIGH-to-LOW in order to recognize and transfer LOW Data to the Q outputs. 
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FAIRCHILD ¢ F54LS/74LS196 ¢ F54LS/74LS197 


AC WAVEFORMS 
cP 1.3V 1.3V 
tw(H) 
t 
Leceis PHL “ | | 
Q 1.3V 1.3V 
Fig. 1 


NOTE: PL=LOW 


Fig. 2 Fig. 3 


- mo Nf 7 ee — LL 


LOR 1.3 V ties 
ts(H) TS(L) 
‘i mania PL 13V 
cP L 1.3V 
ma « LET @ 
Q 13V | 


*The shaded areas indicate when the input is permitted 
to change for predictable output performance. 


Fig. 4 Fig. 5 
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F54LS/74LS240 e F54LS/74LS241 e F54LS/74LS244 
OCTAL BUFFERILINE DRIVER WITH 3-STATE OUTPUTS 


DESCRIPTION—The 54LS/74LS240, 241 and 244 are Octal Buffers and Line Drivers LOGIC AND 
designed to be employed as memory address drivers, clock drivers and bus-oriented CONNECTION DIAGRAMS 
transmitters/receivers which provide improved PC board density. pip (TOP VIEW) 


54LS/74LS240 


@ HYSTERESIS AT INPUTS TO IMPROVE NOISE MARGINS : 
@ 3-STATE OUTPUTS DRIVE BUS LINES OR BUFFER MEMORY ADDRESS REGIST 
@ OUTPUTS SINK 40 mA AT V,, = 0.5 V 

@ 10 mA SOURCE CURRENT * 

@ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS | 

@ FULLY TTL AND CMOS COMPATIBLE | oe 


RUTH TABLES © 


“ §4LS/74LS240 54LS/74LS244 


Ee] o | ~ 
L ct H L L | 
E 4 L 
H |X (Z) 
54LS/74LS241 


INP INPUT 
on nein 
/E:| 0 2 | 
L L L L 
H 
(2) 
(X) 


H | L 
H H 
L | x (Z) 
L | xX (Z) 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Z = HIGH Impedance 


TPUT 


L 
H 


(2) 


oe fT 
<x I 
se 


ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired) 
Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 


Voc Pin Potential to Ground Pin —0.5Vto +7.0V 
*Input Voltage (dc) -0.5Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10V 


Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD e F54LS/74LS240 e F54LS/74LS241 ¢ F54LS/74LS244 


GUARANTEED OPERATING RANGES 


4 VOLTAGE a ae 
PART NUMBERS TEMPERATURE 


54LS240XM, 54LS244XM ee 
54LS241XM 

74LS240XC, 74LS244XC 4.75 V 5.0 V 5.25 V 0°C to +70°C 
74LS241XC 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 


SYMBOL 


ViH 


Vit 
Vep 


VOH 


VoL 


lozH 
loze 


NH 


lie 


NOTES: 


LIMITS UNITS 


PARAMETER min] TYP | TEST CONDITIONS 
r¥F 
a 


ates p xm | Guaranteed Input LOW Voltage 
Input LOW Voltage V 

exe 08] | tr a inputs 
Input Clamp Diode Voltage i ee Voc = MIN, lin = -18 mA 

. low = -12mA Vec = MIN, VIN = Vin 
Output HIGH Voltage 4 L-_*M__| 241 34 | lon = =12 may 
aaa Ma eee eee 
Output Off Current HIGH Ff [20 | WA | Veg = MAX, Vour = 2.4 V, Ve = 2.0V 
Input Off Current LOW Pf 20 | A Vec = MAX, Voyt = 0.4 V, Ve = 2.0 V 


x | X< 
: 


wee SS 
Voc = MAX, in =7.0V 


Output Short Circuit Current A Vv MAX, V OV 
(Note 3) " —_ oa 


ee seats |_| 29 | 50) Vec = MAX, Vin = OV, Ve = 4.5 V 


1. For conditions shown as MIN or Max, use the appropriate value ‘specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 
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AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V 


FAIRCHILD © F54LS/74LS240 e F54LS/74LS241 ¢ F54LS/74L8244 


SYMBOL PARAMETER ah UNITS | TEST CONDITIONS 

a 
- {oe | | eli | oe 
ie Output Enable Time to HIGH Level | | | 23 | ns | Figs.4,5 | C= 45pF 


Fig.1 


Fig. 2 


0.5 V 


Fig. 3 


AC WAVEFORMS 


=15V 


VoL 
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Re 
TO OUTPUT 
UNDER TEST 
5kQ 
sw2 


Voc 


swi 
C,* 


SWITCH POSITIONS 


swear [sai [owe | 
wezn | Oren | _Clowa | 
ee eo 


Fig. 5 


F54LS/74LS242 e F54LS/74LS243 
QUAD BUS TRANSCEIVER 


DESCRIPTION—The 54LS/74LS242 and 54LS/74LS243 are Quad Bus Transmitters/ 
Receivers designed for 4-line asynchronous 2-way data communications between 
data buses. 


LOGIC AND 
CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


@ HYSTERESIS AT INPUTS TO IMPROVE NOISE IMMUNITY 
@ 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION | 
@ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFF 
@ FULLY TTL AND CMOS COMPATIBLE | 


54LS/74LS242 


TRUTH TABLES 


54LS/74LS242 


eae a 
H L | x (Z) 

7 : L L | x (Z) 

H | x (Z) HI oL 4 

H | Xx (Z) H | H L 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Z = HIGH Impedence 


54LS/74LS243 


OUTPUT TET a OUTPUT 


(2) 
@) 
(2) 


(2) 
L 
ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


54LS/74LS243 


Lier 
Irx< x 


H 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin -0.5 V to +7.0 V 
«Input Voltage (dc) —0.5 V to +15 V aie eae version has the same 
“Input Current (dc) —30 mA to +5.0 mA pinouts (Connection Diagram) as the 
Voltage Applied to Outputs (Output HIGH) —-0.5 Vto +10 V Dual In-Line Package. 
Output Current (dc) (Output LOW) +50 mA 


"Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD ¢ F54LS/74LS242 eF54LS/74LS243 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBERS TEMPERATURE. 
a ee 
54LS242XM 45V V 5.5V 55°C to +125°C 
54LS243XM as 2 ' 
74LS242XC | ; 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 


LIMITS 
SYMBOL PARAMETER MIN | TYP | UNITS TEST CONDITIONS 
TYP_| MAX | 
Guaranteed Input HIGH Voltage 
ils iceman pao) | | for All Inputs " 


| oxm | | | Guaranteed Input LOW Voltage 
ViL Input LOW Voltage V 
Pp xc | 8 | for All Inputs 


Vee Input Clamp Diode Voltage | |-0.65] -1.5] V_ | Voc = MIN, lin = -18mA 


v Sutout HIGH Voltage 4 | XM | 24] 34] | [ton = -12 mA] Veo = MIN, Vin = Vin 
a i ef xc | 24] att [lon = -15 mA] or Vit per Truth Table 


V O LOW Vol xm,xc | | 0.25] 04] V_ | Io. =12mA_ | Voc = MIN, Vin = Vin 
= sa — XC rf 085] 05] Vv [to =24mA [or Vi. per Truth Table 


issu Output Off Current HIGH Ff 20 | WA | Voc = MAX, Vout = 2.4V, Ve = 2.0 V 
loz. | Input Off Current LOW | | | -20 | WA | Voc = MAX, Vour = 0.4 V, Ve = 2.0 V 


e Lt mA | Vcc = MAX, Vin = 7.0 V 
i, | _InputLowCurrent =| S| -0.4 | mA_| Vcc = MAX, Vin = 0.4 V 


Output Short Circuit Current 
| mA | Vcc = MAX, Vout = 0V 


lec Power Supply LS242 | | 29 | 50 mA | Voc = MAX, Vin = OV, Ve = 4.5-V 
Current Ls243 | 2 | sa 
NOTES: 


1. For conditions shown as MIN or Max, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V 


LIMITS 
SYMBOL PARAMETER UNITS | TEST CONDITIONS 
| pamweren 


MIN | 
| sagatsamrreeome || | Lm [eee | nee 
s_ | Sagmteagemom ron [|| Lm [res | eoeer 
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FAIRCHILD ¢ F54LS/74LS242 e F54LS/74LS243 


Fig.1 


Fig. 2 


AC WAVEFORMS 
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TO OUTPUT 
UNDER TEST 
| | 


SWITCH POSITIONS 


fsvweou | swi [swe 
[tezn | Oren | loses 
Twezt [Crowd [Open 


Fig. 5 


Voc 
. | RL 
Swi 
5kQ 
C,* Sw 


F54LS/74LS245 
OCTAL BUS TRANSMITTER 


DESCRIPTION—The 54LS/74LS245 is an Octal Bus Transmitter/Receiver designed for 
8-line asynchronous 2-way data communication between data buses. Direction Input 
(DR) controls transmission of Data from bus A to bus B or bus B to bus A depending. 
upon its logic level. The Enable input (E) can be used to isolate the buses. 


LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 


@ HYSTERESIS INPUTS TO IMPROVE NOISE IMMUNITY 
@ 2-WAY ASYNCHRONOUS DATA BUS COMMUNICATION 
@ INPUT DIODES LIMIT HIGH-SPEED TERMINATION E! 

@ FULLY TTL AND CMOS COMPATIBLE 


TRUTH TABLE 


ie L Bus B Datato BusA 
L H BusA Data to BusB 
H X Isolation 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias =55°C lo +129°C 
Voc Pin Potential to Ground Pin —0.5 V to +7.0 V 
“Input Voltage (dc) =0.5:V to-+15 ¥ 
“Input Current (dc) —30 mA to +5.0 mA 


Voltage Applied to Outputs (Output HIGH) —0.5 V to +10V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vec) 


74LS245 4.75 V 5.25 V 0°C to +70°C 


X = package type; W for Flatpak, J for Ceramic Dip, N for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD e F54LS/74LS245 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 


SYMBOL PARAMETER UNITS | TEST CONDITIONS 


Guaranteed Input HIGH Voltage 


Vin Input HIGH Voltage for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


Vec = MIN, lin = —18 mA 
| ow = —1.0 mA_| Vec = MIN, Vin = Vin OF 
lon = —2.6 MA Vii per Truth Table 
Cv | ity =12mA__| Voc = MIN, Viw= Vin Or 
| 05 [ VI lo. = 24 mA Vi. per Truth Table 
| 20 | WA | Voc = MAX, Vour = 2.4 V, Ve = 2.0 V 


pA Voc = MAX, Vour = 0.4 V, Ve = 2.0 V 


uA | Voc = MAX, Vy = 2.7 V 
mA Voc = MAX, Vin = 10V 


| =100 | ma “ - we ia Z : 7 


| Bo. -| Vcc = MAX, Outputs Open 
NOTES: | 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Vcc = 5.0 V, Ty, = 25°C. 
3. Not more than one output should be shorted at a time. 


Output LOW Voltage 


dite 


° 
N 


<|< 
te] e 
x< 


Input Clamp Diode Voltage 


Vox Output HIGH Voltage 


x< 


Output LOW Voltage alae 


< 

° 

re 

x< 

@) @) 
.@) 


lozn Output Off Current HIGH 
loz. Output Off Current LOW 


{| Input HIGH Current 


ba Input LOW Current 
Output Short Circuit 


los Current (Note 3) 
Power Supply | Total, Output HIGH 
lec Current Total, Output LOW 


Total at HIGH-Z 


AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V (See Page 5-322 for Waveforms) 


LIMITS 
SYMBOL PARAMETER ae UNITS TEST CONDITIONS 
; Propagation Delay, Data to Output bi pone | Fn. | C, = 45 pF 
PHL 


Can 
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FS4LS/74LS247 
BCD TO 7-SEGMENT DECODER/DRIVER 


DESCRIPTION — The 54LS/74LS247 has active LOW open-collector outputs guaran- 
teed to sink 12 mA (MILITARY) or 24 mA (COMMERICAL). It has the same electrical 
characteristics and pin connections as the 54LS/74LS47. The only difference is that the 
54LS/74LS247 will light the top bar (segment a) for numeral 6 and the bottom bar 
(segment d) for numeral 9. 


LOGIC SYMBOL 


Vcc = Pin 16 
GND = Pin 8 


BCD TO 7-SE ME ENT DECODER 


DESCRIPTION — The 54LS/74LS248 has active HIGH outputs with internal 2 kN | LOGIC SYMBOL 
pullup resistors. It has the same electrical characteristics and pin connections as the 
54LS/74LS48. The only difference is that the 54LS/74LS248 will light the top bar 712 6 
(segment a) for numeral 6 and the bottom bar (segment d) for numeral 9. 


13 12 1110 9 15 14 


Vcc = Pin 16 
GND = Pin 8 


F54LS/74LS249 
BCD TO 7-SEGMENT DECODER 


DESCRIPTION — The 54LS/74LS249 has active HIGH open-collector outputs and is LOGIC SYMBOL 
the 16-pin version of the 14 pin 54LS/74LS49. The 54LS/74LS249 incorporates the 
Lamp Test and BI/RBO inputs that are omitted in the 54LS/74LS49. Additionally, the 74126. 
54LS/74LS249 will light the top bar (segment a) for numeral 6 and the bottom bar 
(segment d) for numeral 9. 


13 12 1110 9 15 14 


Vcc = Pin 16 
GND = Pin 8 
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F54LS/74LS8251 
8-INPUT MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS251 is a MSI high-speed 8-Input Digital Multiplexer. It 
provides, in one package, the ability to select one bit of data from up to eight sources. LOGIC SYMBOL 

It can be used as a universal function generator to generate any logic function of four 1 15 14 13 12 
variables. Both assertion and negation outputs are provided. 


Eo lo 14 lo I3 Iq Is lg 


SCHOTTKY PROCESS FOR HIGH SPEED 

MULTIFUNCTION CAPABILITY 

ON-CHIP SELECT LOGIC DECODING 

INVERTING AND NON-INVERTING 3-STATE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


Vcc = Pin 16 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES LOADING (Note a) 
So — $9 Select Inputs 0.5 ULL. 0.25 ULL. 
Eo Output Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 
lo-—l7 Multiplexer Inputs 0.5 ULL. 0.25 U.L. 
Z Multiplexer Output (Note b) 65 (25) U.L. 5 (2.5) U.L. 
Z Complementary Multiplexer Output 65 (25) U.L. 5 (2.5) UL. 
(Note b) 
NOTES: _ NOTE: 
a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. The Flatpak version has the same 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) pinouts (Connection Diagram) as the 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for Dual In-Line Package. 


Commercial (XC) Temperature Ranges. 


12 [© _]@ 


o> 
== === Sia 
> 
| ee |e | 
> 


Vcc = Pin 16 
GND =Pin 8 
© = Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS251 


FUNCTIONAL DESCRIPTION — This device is a logical implementation of a single-pole, 8-position switch with the switch 
position controlled by the state of three Select inputs, So, S1, Sz. Both assertion and negation Outputs are provided. The 


Output Enable input (Eo) is active LOW. When it is activated, the logic function provided at the output is: 
Z= Eo (Ig*Sq°S4 "So +14 *So'S4 "So 25 lo*Sg°Sy "So + 13°So°Sq "So 7 
I4°So°S4 "So t+ I5*So'S4 "So + lg°So°Sy *So + 17°S9°S4°S9). 


When the Output Enable is HIGH, both outputs are in the high impedance (high Z) state. This feature allows multiplexer 
expansion by tying the outputs of up to 128 devices together. When the outputs of the 3-state devices are tied together, all but 
one device must be in the high impedance state to avoid high currents that would exceed the maximum ratings. The Output 
Enable signals should be designed to ensure there is no overlap in the active LOW portion of the enable voltages. 


TRUTH TABLE 


o 
L 
a 
o 
Ss 


H xX 4 XxX » 4 Xx X XxX Xx x x Xx (Z) (2) 
Li L L L L X X Xx X Xx X Xx H Li 
L L L L H X Xx X » 4 X xX § xX L H 
L L i H X L x X Xx Xx X X H L 
L L L H Xx H X X X xX . X xX L H 
L L H L xX 4 {i X xX xX xX » 4 H L 
L L H L X Xx H Xx X XxX XxX Xx L H 
L L H =H X X X L X xX X xX H L 
L L ‘H H X 4 X H 4 Xx X Xx L H 
i H L L X Xx X X L X X X H L 
L H Li L Xx Xx 4 X H Xx X X L H 
L H L H xX X X X Xx L. Xx Xx H L 
L H L H Xx Xx xX X 4 H »4 X L H 
L H H L » 4 x Xx Xx Xx Xx L X H L 
L H H L Xx Xx X Xx X x H X L H 
TL H H H X »4 Xx X x Xx x L H L 
L H H H x » 4 X X xX X x H L H 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
(Z) = High Impedance (Off) 


- ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 


Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vto+t15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vtot+10 V 
Output Current (dc) (Output LOW) . +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
PART NUMBERS : TEX 


54LS251XM 45 V 55 V —~55°C to +125°C 
74LS251XC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TEMPERATURE 
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FAIRCHILD ¢ F54LS/74LS251 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER UNITS | TEST CONDITIONS 


Guaranteed Input HIGH Voltage 


Vin Input HIGH Voltage for All inputs 


2) 


Guaranteed Input LOW Voltage 


VIL Input LOW Voltage for All inputs 


X 


i 
O71s 


< 
(2) 
Oo 


‘Input Clamp Diode Voltage Vec = MIN, |iy = —-18 mA 


lon =-1.0 mA Vec = MIN, VIN = Vin or 
lon = —2.6 mA | Viz per Truth Table 
lol = 4.0 mA |Vcc= MIN, Vin = Vip or 
lo. = 8.0 mA | Vi, per Truth Table 


Voc = MAX, Voyt = 2.7 V, Ve = 2.0 V 
Voc = MAX, Voy = 0.4 V, VE = 2.0 V 
us | Voc = MAX, Vin = 2.7 V 
mA | Vcc = MAX, Vin = 10 V 
Voc = MAX, Vin = 0.4 V 


= 


Output HIGH Voltage 


XM,XC 


VoL Output LOW Voltage e 


< 
Oo 
= 
?) 


x< 


lOZH Output Off Current HIGH 
loz- Output Off Current LOW 


z 
> 


NH Input HIGH Current 


Input LOW Current 


> 


m 


Output Short Circuit 


Isc Current (Note 5) 


Vec = MAX, VouT =OV 
Power Supply Current, 
Outputs LOW 

Power Supply Current, 
Outputs Off 


= 


A | Voc = MAX, Vin = 4.5 V, VE=OV 
Icc 


~“ 


ele] [| fel | laelslslal || fa 


mA | Voc = MAX, Vin = 4.5 V, VE = 4.5 V 


z 
af % 
5 


= 


NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 


copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
2. Coriditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 
3. The specified LIMITS represent the ‘worst case’ value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 
4. Typical limits are at Voc = 5.0 V, Ta = 25°C. 
5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C | 


LIMITS 

SYMBOL PARAMETER [MIN [P| MAX UNITS TEST CONDITIONS 
tpLH Propagation Delay, 

tPHL Select to Z Output 

tpLH Propagation Delay, 

tpHL Select to Z Output 

tpLH Propagation Delay, 7.0 

tpHL Data to Z Output 10 


tpLH Propagation Delay, 
TPHL Data to Z Output 


Vcec=5.0V 
Cr = 15 pF 


_ Figs. 4,5 | C, =15 pF 


Figs. 3,5 | Ry =2kQ 


tpzH Output Enable Time 
to HIGH Level 


tpzi Output Enable Time 17 
to LOW Level 


tp_z Output Disable Time C; =5 pF 
from LOW Level 
tpyz Output Disable Time 


Figs. 4, 5 Rp =2kQ 
from HIGH Level 
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FAIRCHILD ¢ F54LS/74LS251 


3-STATE AC WAVEFORMS 


AC LOAD CIRCUIT 


. SWITCH POSITIONS 


syueot | sw | we 
ee 
wend ose Omen 


TO OUTPUT 
UNDER TEST 


*\includes Jig and Probe Capacitance. 
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F54LS/74L$253 
DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — T-he 54LS/74LS253 is a MSI Dual 4-Input Multiplexer with 3-state LOGIC SYMBOL 
outputs. It can select two bits of data from four sources using common select inputs. The 

outputs may be individually switched to a high impedance state with a HIGH on the 
respective Output Enable (Eo) inputs, allowing the outputs to interface directly with bus 
oriented systems. It is fabricated with the Schottky barrier diode process for high speed 
and is completely compatible with all Fairchild TTL families. 


SCHOTTKY PROCESS FOR HIGH SPEED 


” ; ee & wo 49 We iste 
e MULTIFUNCTION CAPABILITY | 
e NON-INVERTING 3-STATE OUTPUTS 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
e FULLY TTL AND CMOS COMPATIBLE 
_ PIN NAMES LOADING (Note a) 
HIGH LOW 
So, $1 Common Select Inputs 0.5 U:L; 0.25. U:L, 
Multiplexer A 
Eo, Output Enable (Active LOW) Input 0.5 U.L. | 0.25 ULL. 
loa — '39 Multiplexer Inputs 0.5 ULL. 0.25 U.L. 
Z, Multiplexer Output (Note b) 65(25) U.L. 5(2.5) U.L. 
Multiplexer B — Voc = Pin 16 
Eob Output Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. ne ni ae 
lob — '3b Multiplexer Inputs 0.5 ULL. 0.25 U.L. 
Zp Multiplexer Output (Note b) 65(25) U.L. §(2.5) U.L. CONNECTION DIAGRAM 
NOTES: DIP (TOP VIEW) 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 65 U.L. for 
Commercial Temperature Ranges. 


LOGIC DIAGRAM 


EQb I3b lab Mb lOb 13a laa Ma loa Eda 


oP fe © fw © fe je f je ge 


aRenn 


NOTE: 


The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc = Pin 16 
GND=Pin 8 
©O = Pin Numbers 


FAIRCHILD ¢ F54LS/74LS253 


FUNCTIONAL DESCRIPTION: — This device contains two identical 4-Input Multiplexers with 3-state outputs. They select 
two bits from four sources selected by common select inputs (So, Si). The 4-input multiplexers have individual Output 
Enable (Eoa, Eob) inputs which when HIGH, forces the outputs to a high impedance (high Z) state. 


This device is the logic implementation of a 2-pole, 4-position switch, where the position of the switch is determined by the 
logic levels supplied to the two select inputs. The logic equations for the outputs are shown below: 


Za=Eqa* (loa * $1 * Sot tia * $1 * Sq + !2q * $4 * So + !3q * $4 * So) 
Zp5 = Egp * (lop * $1 ° Sot l1b°S1° Sot lap * S4 ° Sq t+ Iap ° Sq ° Sg) 
If the outputs of 3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents 


that would exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that there is no overlap. 


2 TRUTH TABLE 


SELECT 
INPUTS DATA INPUTS 


OUTPUT 
ENABIE OUTPUT 


X X X X X X H (Z) 
L L 4 X X X L L 
L L H X Xx Xx L H 
H L X L X Xx L = 
H L X H Xx X L H 
L H Xx X L X L L 
L H Xx X H X L H 
H H Xx X Xx L L. L 
H H X X Xx H L H 


H = HIGH Level 
L = LOW Level 
X = Immaterial 
(Z) = High Impedance (off) 


Address inputs Sg and S1 are common to both sections. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature | —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 Vto+7.0 V 
*Input Voltage (dc) —0.5Vtot15V 
* Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 
— MAX 


74LS253XC 4.75 V 5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS253 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
UNITS | TEST CONDITIONS 

—_—oarar Pa oo 
V , HIGH Vol Vv Guaranteed Input HIGH Voltage 

IH nee eeue for All Inputs 

IL ape eee for All In 

puts 
oe a ae 

Ven Input Clamp Diode Voltage | | -0.65 | -15 | Vv | Voc =MIN, ly =-18 mA 

on xc | 24] 34] | lon = —2.6 mA| Vy, per Truth Table 
V Output LOW Voltage xmxc | | 0.25 | 04 | Vv | ig.=40ma_|Vcc=MIN, VIN= Vin oF 
lozH Output Off Current HIGH Pf | 20 | wk | Veg = MAX, Vout = 2.7 V, VE = 2.0V 
loz Output Off Current LOW Pf | 20 | WA | Veg = MAX, Vgyt = 0.4 V, VE = 2.0V 
NH . Input HIGH Current Ft 20 | a VGG = MAX, VIN =2.7V 
"i Input LOW Current Pf 0. Voc = MAX, Vin = 0.4 V 

Output Short Circuit 

| mA | Voc = MAX, Voy =0V 

SC Current (Note 5) Ea CC OUT 

Power Supply Current, = = —— 

CC Power Supply Current, oe 

NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’’ conditions. 

3. The specified LIMITS represent the “worst case’ value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: T, = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER ~ cutis UNITS ' TEST CONDITIONS 


tpLH Propagation Delay, Ci = 15 pF 
tPHL Data to Output 
tPLH Propagation Delay, 20 Fig. 1 | C; = 15 pF 
tpHL | Select to Output 16 
tpzH Output Enable Time 

to HIGH Level C, = 15 pF 
tpz7. Output Enable Time 

to LOW Level 
tpLz Output Disable Time 

from LOW Level 


Raed i 
tpyz Output Disable Time 
from HIGH Level 


Figs. 3, 5 
Cy =5 pF 
J We Gat : — 


5-202 


F54LS/74LS256 


DUAL 4-BIT ADDRESSABLE LATCH 


DESCRIPTION—The F54LS/74LS256 is a Dual 4-Bit Addressable Latch with common 
control inputs; these include two Address inputs (Ao, A1), an active LOW Enable input (E) 
and an active LOW Clear input (C). Each latch has a Data input (D) and four outputs (Qo-Q3). 


When the Enable (E) is HIGH and the Clear input (C) is LOW, all outputs (Qo-Q3 ) are LOW. 
Dual 4-channel demultiplexing occurs when the C and E are both LOW. When C is HIGH 
and E is LOW, the selected output (Qo-Q3), determined by the Address inputs, follows D. 
When the E goes HIGH, the contents of the latch are stored. When operating in the address- 
able latch mode (E=LOW, C=HIGH), changing more than one bit of the Address (Ao, A1) 
could impose a transient wrong address. Therefore, this should be done only while in the 
memory mode (E=C=HIGH). 


SERIAL-TO-PARALLEL CAPABILITY 

OUTPUT FROM EACH STORAGE BIT AVAILABLE 

RANDOM (ADDRESSABLE) DATA ENTRY 

EASILY EXPANDABLE 

ACTIVE LOW COMMON CLEAR 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY CMOS AND TTL COMPATABLE 


PIN NAMES | LOADING (Note a) 


Ao, Ai Address Inputs 
Da, Db Data Inputs 
E Enable Input (Active LOW) 


C Clear Input (Active LOW) 
Qoa-Q3a, Qob-Q3p Parallel Latch Outputs (Note b) 


NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


LOGIC SYMBOL 
21 15 


it 
Ao 
Pu a mee 


pe ip 
Qoa Qia Qoa Qa Qob Qib Qa» Q3b 


9 10 11 12 
Voc = Pin 16 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 


——— — 
lt ell ll all 


Vcc = Pin 16 
GND = Pin 8 
O= Pin Numbers 
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FAIRCHILD ¢ F54LS/74LS256 


TRUTH TABLE 


MODE 


is) 
oO 
9 
© 
o 
o 


re) 
mi 
x/o0 
> 
6 
> 
= 
~- 


-~— DPeroeeee ie 


L Demultiplex 
H 


Lit er eee oe eric 


L 
L 
L 
L 
Ls 
i 
N 


PHOOH xX XX _| Qn Qn Qu Qu 
| : Addressable 
Latch 


x fe bot a Ss 

Creer rr elir rere ee eis 
rar ars iki rl ee Se 
22F Ll er rina 2 re 2 Se 
trrrtioirrere|xlrrrrereere|x 


H = High Voltage Level 
L =LOW Voltage Level 
X = Immaterial 


MODE SELECTION 


Addressable Latch 


Memory 
Dual 4-Channel Demultiplexer 
Clear 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 


*Input Voltage (dc) 


“Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED | OPERATING RANGES 


PART NUMBERS 


54LS256XM 
74LS256XC 


P*(SUPPLY VOLTAGE Weal] 
7 


-65° C to +150° C 
-55° C to +125° C 
-0.5V to+7.0V 
-O.5Vto+15V 
-30 mA to +5.0 mA 
-0.5Vto+10V 
+50 mA 


TEMPERATURE 


-55° C to +125° C 
0° C to +70° C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


5-204 


FAIRCHILD e F54LS/74LS256 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


| umits | 
SYMBOL PARAMETER min | TYP | UNITS TEST CONDITIONS 
TYP 


xm | 24 | 34 | | | Veo = MIN, lon = —400 HA 


| XM, XC lo. = 4.0mA_ Voc = MIN, Vin = Vin 
V Output LOW Volta V 
Vin Input HIGH Level V Guaranteed Input Logical HIGH Voltage 
for All Inputs 


Vi Input LOW Level ‘xm | V Guaranteed Input Logical LOW Voltage 


EO Pf fd 


Ao; Ai, ©, Da, Dp Voc = MAX, Vin = 0.4 V 
ce 


Nie 
E ; 
Input HIGH Current 

lhe Ao, A1, C, Da, Db Voc = MAX, Vin = 2.4 V 
E 
Input HIGH Current 

ly = Ai, C, Da, Dp Voc = MAX, Vin = 10 V 
Output Short Circuit Current 

| mA Voc = MAX, V =0V 

NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specifica- 
tion. A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represents the “worst case” value for the parameter. Since these “worst case” values normally occur at the temp- 
erature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25° C, and MAX loading. 

5. Notmore than one output should be shorted ata time. 


AC CHARACTERISTICS: Ta = 25° C 


LIMITS | 
YMBOL PARAMETER : UNITS TEST CONDITIONS 
: fearaweren FM os 


teLy Turn-Off Delay, Enable to Output 20 27 Vec = 5.0 V, CL = 15 pF 
tPHL Turn-On Delay, Enable to Output 16 24 Fig. 1 

tPLH Turn-Off Delay, Data to Output 

tPHL Turn-On Delay, Data to Output . 


20 30 Voc = 5.0 V, CL = 15 pF 
13 20 Fig. 2 
tPLH Turn-Off Delay, Address to Output 20 30. ~ Veco=5.0 V, CL =15 pF 
tPHL Turn-On Delay, Address to Output 14 20 


Fig. 3 
tPHL Turn-On Delay, Clear to Output ns Voc =5.0V, CL=15 pF | 
Fig. 5 
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FAIRCHILD ° F54LS/74LS256 


AC SET-UP REQUIREMENTS: Ta = 25° C 


mee 
SYMBOL PARAMETER [typ | MAX UNITS TEST CONDITIONS 
H) Set-up Time HIGH, Data to Enable ci | oe | 
H 


Hold Time HIGH, Data to Enable 
Vec=5.0V_ Fig.6 


| S| 
L) Set-up Time LOW, Data to Enable 
L) Hold Time LOW, Data to Enable 
ts(A-E ) | Set-up Time, Address to Enable (Note 6) ae 
Cae | Voc=5.0V Fig. 1 


tow (E) Enable Pulse Width 


NOTES: 

6. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the 
correct latch is addressed and the other latches are not affected. 

7. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 


AC WAVEFORMS 


Fig. 1 TURN-ON AND TURN-OFF DELAYS, ENABLE Fig. 4 SET-UP AND HOLD TIME, DATA TO ENABLE 
TO OUTPUT AND ENABLE PULSE WIDTH 


Nailed ey 
15V 


Q _ 15V Q LD . \ 2 
ZZ, jj 
OTHER CONDITIONS: C = H, A = STABLE OTHER CONDITIONS: GC = H, A = STABLE 
Fig. 2 TURN-ON AND TURN-OFF DELAYS, DATA TO Fig.5 TURN-ON DELAY, CLEAR TO OUTPUT 
__ OUTPUT 


ol 
a 
< 


; a a Ce 
=a a — PHL 
15V 


Q Q 15V 


OTHER CONDITIONS: E = L, C =H, A = STABLE OTHER CONDITIONS: E = H 
Fig. 3 TURN-ON AND TURN-OFF DELAYS, ADDRESS Fig.6 SET-UP TIME, ADDRESS TO ENABLE 
TO OUTPUT (SEE NOTES 6 AND 7) 


STABLE ADDRESS 


OTHER CONDITIONS: E = L,C=L,D=H OTHER CONDITIONS: C = 
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F54LS/74LS257 
QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS257 is a MSI Quad 2-Input Multiplexer with 3-state LOGIC SYMBOL 
outputs. Four bits of data from two sources can be selected using a Common Data Select 
input. The four outputs present the selected data in true (non-inverted) form. The outputs 
may be switched to a high impedance state with a HIGH on the common Output Enable 
(Eo) Input, allowing the outputs to interface directly with bus oriented systems. It is 
fabricated with the Schottky barrier diode process for high speed and is completely 
compatible with all Fairchild TTL families. 


15 2-3 5 6 14 13 11 10 
e SCHOTTKY PROCESS FOR HIGH SPEED 
e MULTIPLEXER EXPANSION BY TYING OUTPUTS TOGETHER Pia ela cine 
e NON-INVERTING 3-STATE OUTPUTS 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
e FULLY TTL AND:-CMOS COMPATIBLE 
PIN NAMES LOADING (Note a) 
S Common Data Select Input 1.0 U.L. 0.5 U.L. 
Eo Output Enable (Active LOW) Input 0.5 ULL: 0.25 U.L. 
loa —!oa Data Inputs from Source 0 0.5 ULL. 0.25 U.L. 
Ma alta Data Inputs from Source 1 0.5 ULL. 0.25 U.L. 
Z,—2q Multiplexer Outputs (Note b) 65(25) U.L. 5 (2.5) U.L. Vcc = Pin 16 

GND =Pin 8 
NOTES: 
a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) CONNECTION DIAGRAM 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for DIP (TOP VIEW) 


Commercial (XC) Temperature Ranges. 


LOGIC DIAGRAM 


Vcc = Pin 16 
GND=Pin 8 


© = Pin Numbers NOTE: 


The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS257 


FUNCTIONAL DESCRIPTION — This device is a Quad 2-Input Multiplexer with 3-state outputs. It selects four bits of data 
from two sources under control of a Common Data Select Input. When the Select Input is LOW, the lo inputs are selected and 
_ when Select is HIGH, the I; inputs are selected. The data on the selected inputs appears at the outputs in true (non- 
inverted) form. 


The device is the logic implementation of a 4-pole, 2-position switch where the position of the switch is determined by the 
logic levels supplied to the Select Input. The logic equations for the outputs are shown below: 


Za=Eoc(lya*Stloa*S) = Z2p= EQ (lps S* lop ° S) 

Zo= EQ? (lie * StIge° 5) Zq= EQ: (l4g°S+loqg° S) 
When the Output Enable Input (Eo) is HIGH, the outputs are forced to a high impedance “off” state. If the outputs are tied 
together, all but one device must be in the high impedance state to avoid high currents that would exceed the maximum 


ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied together are designed 
so there is no overlap. 


TRUTH TABLE 


OUTPUT SELECT DATA 
P 
ENABLE INPUT INPUTS Ene 


H = HIGH Voltage Level a 
L = LOW Voltage Level 

X = Immaterial 

(Z)i=' High impedance (off) 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) ; —0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA. 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER TEMPERAT 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS257 


DC CHARACTERISTICS OGVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER milk 
VIH Input HIGH Voltage 2.0 


VIL Input LOW Voltage a 
XC 


Vep Input Clamp Diode Voltage 
VOH Output HIGH Voltage 3 


XM 
XC 
XM, 
VOL Output LOW Voltage 


lOZH Output Off Current HIGH 
lozL Output Off Current LOW 


UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 
for All Inputs 


‘Guaranteed Input LOW Voltage 
for All Inputs 


Voc = MIN, iy =—18 mA 


IOH =-1.0mA Vcc = MIN, VIN = ViH or 
: lon = —2.6 mA | Vi, per Truth Table 


loL = 4.0 mA | Vcc = MIN, Vin = Vin or 
lol = 8.0 mA | Vi, per Truth Table 


Voc = MAX, Voyt = 2.4 V, Ve = 2.0V 
Vec = MAX, VouT =0.4V, VE =2.0V 


No 
(e) 


| leeleelal || is 
slale| | lelele| |e 


| 
N 
io) 
g 


Input HIGH Current 


i) 
[e) 


Eo: lox: 1x 
s | 
Input HIGH Current at MAX 
Input Voltage 
Eo: lox: 1x 
S 
Input LOW Current 


Ne Eo, lox: l4x 


S) 
, Output Short Circuit 
OS Current (Note 5) 


Power Supply Current, Outputs HIGH 


ss 
> 


Vcc = MAX, VIN =27V 


> 


Vcc = MAX, VIN =10V 


Vcc = MAX, VIN =04V 


= 


> > 


Vec = MAX, VOUT =OV 


Voc = MAX, Vin = 4.5 V, VE =OV 
Vec = MAX, VIN =OV, VE=OV 
Vec = MAX, VIN =OV, Ve =45V 


= 
> 


lec Power Supply Current, Outputs LOW 


Power Supply Current, Outputs OFF 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case” conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘“‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C, Vec = 5.0 V (See Page 5-322 for Waveforms) 


LIMITS 
SYMBOL PARAMETER [MIN | TYP UNITS TEST CONDITIONS 
rv 
'PLH Propagation Delay, Data to Output 
PHL 
‘LH Propagation Delay, Select to Output 
"PHL 


iz | Ouur Disable Tne tom LOW bevel] 
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F54LS/74LS258 
QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS285 is a MSI Quad 2-Input Multiplexer with 3-state 
outputs. Four bits of data from two sources can be selected using a common data select 
input. The four outputs present the selected data in the complement (inverted) form. 
The outputs may be switched to a high impedance state with a HIGH on the common 
Output Enable (Eo) Input, allowing the outputs to interface directly with bus oriented 
systems. It is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Fairchild TTL families. 


LOGIC SYMBOL 


15 2 3 5 6 14 13 11 10 


SCHOTTKY PROCESS FOR HIGH SPEED Eo 'oa "ta lob '1b 'oc "16 'od ‘14 
MULTIPLEXER EXPANSION BY TYING OUTPUTS TOGETHER 
INVERTING 3-STATE OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


Ss 


PIN NAMES | LOADING (Note a) 


S) Common Select Input 1.0 UL, 0.5 U.L. 

Eo Output Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 

loa —!oq Data Inputs from Source 0 0.5 U.L. 0.25 U.L. 

l4q—!4q Data Inputs from Source 1 0.5: UcL. 0.25.U,L. 

Z,—2Zq _ Multiplexer Outputs (Active LOW) (Note b) 65(25) U.L. 5(2.5) UL. 

NOTES: | 

a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) CONNECTION DIAGRAM 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 ULL. for DIP (TOP VIEW) 


Commercial (XC) Temperature Ranges. 


LOGIC DIAGRAM 


Na lob lib V4 lig 


© © © © |} f | jf jo |e 


\/ V/ 
|} i tT ty 
OU 


soar 


NOTE: . 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


int 
URU 
a z Z 
9 Ly Ly Le 
® ® @ 


Vcc = Pin 16 
GND=Pin 8 + 


2 z 2 
OQ = Pin Numbers 3 ? 2c 
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FAIRCHILD ¢ F54LS/74LS258 


FUNCTIONAL DESCRIPTION — This device is a Quad 2-Input Multiplexer with 3-state outputs. It selects four bits of data 
from two sources under control of a common Select Input (S). When the Select Input is LOW, the lo inputs are selected and 
when Select is HIGH, the I; inputs are selected. The data on the selected inputs appears at the outputs in inverted form. 


The Quad 2-Input Multiplexer is the logic implementation of a 4-pole, 2-position switch where the position of the switch is 
determined by the logic levels supplied to the Select Input. The logic equations for the outputs are shown below: 


Za=EQ* (Iya S+loq°$) Zp =EQ* (qb S+lop ° S) 
Ze=EQ* (I4e* St lQ¢° §) Za = EQ: lag’ St log ° S$) 


When the Output Enable Input (Eo) is HIGH, the outputs are forced to a high impedance “off” state. If the outputs of the 
3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents that would 
exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied 
together are designed so there is no overlap. 


TRUTH TABLE 


HIGH Voltage Level 
LOW Voltage Level 
Immaterial 

High Impedance (Off) 


N xrr 
you uou 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125 C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) . —0.5Vtot+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


*Ejither Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


TEMPERATURE 
aan [MINT] oPSS™~*~—<‘i*S*‘C;<SMAX™=C*” 
74LS258XC - 4.75V 5.25V 0°C to +70°C 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS258 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER | ee 
MAX 


VIH 


VIL 


Vep Input Clamp Diode Voltage 


VOH Output HIGH Voltage 
XM,XC 
VoL Output LOW Voltage 


loz 
loz 


NH 


Output Short Circuit 
OS Current (Note 5) 


UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH Voltage 
for All Inputs 


Input HIGH Voltage 
XM 
Input LOW Voltage | XM | 


Guaranteed Input LOW Voltage 
for All Inputs 


Voc = MIN, ly =—-18 mA 


IOH =-1.0mA Vcc = MIN, VIN = Vin or 
lon = —2.6 mA | Vi, per Truth Table 
lol =12mA Vcc = MIN, Vin = Vip or 
Jo 24mA Vi_ per Truth Table 


Voc = MAX, Voyr = 2.4 V, Ve =2.0V 
Vec = MAX, VouT =0.4V, VE =2.0V 


x | >< 
e) ou 

hed 

L 


H Output Off Current HIGH 
L Output Off Current LOW 


Input HIGH Current 
EO: lox: 1x 
S 
Input HIGH Current at MAX 
Input Voltage 


Eo: lox 1x 
S 


Input LOW Current 


Eo, lox: 1x 
S 


Ez 


= 
> 


Vec = MAX, VIN =2.7V 


= 
08 
Tas 
I 
a 
<s 
| 0.8 | 
720 
5 


Vec = MAX, VIN =10V 


3 
> 


Vcc = MAX, VIN =0.4V 


mA Vcc _ MAX, VouT =OV 


Power Supply Current, Outputs HIGH 
Power Supply Current, Outputs LOW 


Vcc = MAX, Vin = OV, VE=OV 


I 
js]. & | 
o/s); nN] SO 
=| 


lec m Vec = MAX, VIN =45V, VE =OV 
Power Supply Current, Outputs OFF Vec = MAX, Viny = 0 V, VE=4.5V 
NOTES: 


1. 


2, 
3. 


The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

The specified LIMITS represent the “worst case’’ value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: T, = 25°C, Vcc = 5.0 V (See Page 5-322 for Waveforms) 


LIMITS 
a ae pus Te | seer conpITiON 
ae eee ee " 


'PLH Propagation Delay, Data to Output 
"PHL 

'PLH Propagation Delay, Select to Output 
'PHL 


tp7H Output Enable Time to HIGH Level a ie 
tpz, Output Enable Time to LOW Level 2 a 


tpLz Output Disable Time from LOW Level 
tpHz Output Disable Time from HIGH Level 


Figs. 3,5 | RL =667 
Figs. 3,5 | CL=5.0pF 


Figs. 4,5 | RL=667 
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F54LS/74LS259 
8-BIT ADDRESSABLE LATCH 


DESCRIPTION — The 54LS/74LS259 is a high-speed 8-Bit Addressable Latch designed 
for general purpose storage applications in digital systems. It is a multifunctional device 
capable of storing single line data in eight addressable latches, and also a 1-of-8 decoder 
and demultiplexer with active HIGH outputs. The device also incorporates an active LOW 
common Clear for resetting all latches, as well as, an active LOW Enable. It is functionally 
identical to the 9334 and 93L34 8-bit addressable latch. 


LOGIC SYMBOL 


SERIAL-TO-PARALLEL CONVERSION 

EIGHT BITS OF STORAGE WITH OUTPUT OF EACH BIT AVAILABLE 
RANDOM (ADDRESSABLE) DATA ENTRY 

ACTIVE HIGH DEMULTIPLEXING OR BECOOING CAPABILITY 
EASILY EXPANDABLE 

COMMON CLEAR 

FULLY TTL AND CMOS COMPATIBLE 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOADING (Note a) 


PIN NAMES 

Ao, A1, A2 Address Inputs 

D Data Input 

E Enable (Active LOW) Input 

fe} Clear (Active LOW) Input 

Qo to Q7 Parallel Latch Outputs (Note b) 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


GND = Pin8 
O = Pin Numbers 


Peet ! 


ee 


a ® Qy 
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FAIRCHILD ¢ F54LS/74LS259 


FUNCTIONAL DESCRIPTION — The 54LS/74LS259 has four modes of operation as shown in the mode selection table. In the 
addressable latch mode, data on the Data line (D) is written into the addressed latch. The addressed latch will follow the data. 
input with all non-addressed latches remaining in their previous states. In the memory mode, all latches remain in their 
previous state and are unaffected by the Data or Address inputs. 


In the one-of-eight decoding or demultiplexing mode, the addressed output will follow the state of the D input with all other 
inputs in the LOW state. In the clear mode all outputs are LOW and unaffected by the address and data inputs. 


When operating the 54LS/74LS259 as an addressable latch, changing more than one bit of the address could impose a 
transient wrong address. Therefore, this should only be done while in the memory mode. 


The truth table below summarizes the operations of the 54LS/74LS259. 


MODE SELECTION TRUTH TABLE 


PRESENT OUTPUT STATES 


Addressable Latch 


Memory 
Active HIGH Eight-Channe! Demultiplexer 
Clear 


X = Don't Care Condition 

L = LOW Voltage Level 

H = HIGH Voltage Level 

On-1 = Previous Output State 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature . -65° C to+150°C 
Temperature (Ambient) Under Bias -55° C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 Vto+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to+5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto+10V 
Output Current (dc) (Output LOW) +50mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Voc | 
Bane UES $5 uPA es) SeMEER ATURE 


74LS259XC 4.75 V 5.25 V 0°C to 70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. 
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FAIRCHILD ¢ F54LS/74LS259 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


TEST CONDITIONS 


Vec = MIN, Ion = —400 nA 
men = Vin or vit per Truth Table 

| lon = 4.0 mA | = 4.0 mA] Vcc = MIN, Vin = Vin 
| lot = 8.0 mA | = | lot = 8.0 mA | OmA/| or Vi, per Truth Table 


Guaranteed Input Logical HIGH Voltage 
for All Inputs 


Guaranteed Input Logical LOW sored 
for All Inputs 


Input HIGH Current 
Ai, Ae, As, D, C,. 


Input HIGH Current 
Ai, A2, As, D, C, 


Output Short Circuit Current 
(Note 5) 


hoes 
. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. . 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and max loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta= 25°C 


tPLH Turn-Off Delay, Enable to Output 

teHL Turn-On Delay, Enable to Output ig. 

tPLH Turn-Off Delay, Data to Output Voc =5.0V, CL =15 pF 
tPHL Turn-On Delay, Data to Output Fig. 2 


tPLH Turn-Off Delay, Address to Output Voc =5.0V, CL =15 pF 
| Turn-On Delay, Clear to Output Vcc =5.0V, C_ = 15pF 
Fig. 5 
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FAIRCHILD ® F54LS/74LS259 


AC SET-UP REQUIREMENTS Ta = 25°C 


PA 

ts (H) Set-up Time HIGH, Data to Enable we 
th (H) Hold Time HIGH, Data to Enable -7.0 
ts (L) Set-up Time LOW, Data to Enable 15 ft 

th (L) Hold Time LOW, Data to Enable 0 10 

Set-up Time, Address to Enable 
ts (A-E) -7.0 
NOTES: 


1. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the correct 


latch is addressed and the other latches are not affected. 
2. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 


UNITS TEST CONDITIONS 


AC WAVEFORMS 


Fig. 1 TURN-ON AND TURN-OFF DELAYS, ENABLE Fig. 4 SET-UP AND HOLD TIME, DATA TO ENABLE 
TO OUTPUT AND ENABLE PULSE WIDTH 


haan ane 
E \ # \ f 5V 


_ TZ Se 
a 15V Q 
OTHER CONDITIONS: © = H, A = STABLE OTHER CONDITIONS: C =H, A = STABLE 
Fig. 2 TURN-ON AND TURN-OFF DELAYS, DATA TO Fig. 5 TURN-ON DELAY, CLEAR TO OUTPUT 
OUTPUT 


oO! 
on 
< 


pm a = 


OTHER CONDITIONS: E = L,C =H, A= STABLE OTHER CONDITIONS: E = H 
Fig. 3 TURN-ON AND TURN-OFF DELAYS, ADDRESS Fig.6 SET-UP TIME, ADDRESS TO ENABLE 
TO OUTPUT (SEE NOTES 1 AND2) 


: i a Se 
A 7 UC STABLE ADDRESS ; 


A, "5% Bee 
| I 
oan i pea i E 


OTHER CONDITIONS: E=L, G=L,D=H OTHER CONDITIONS: © = H 
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F54/74LS260 
DUAL 5-INPUT NOR GATE 


GUARANTEED OPERATING RANGES 


PART NUMBER TEMPERATURE 


74LS260XC 4.75 V 525V 0°C to +70°C 


X = package type; F = Flatpak, D = Ceramic Dip, P = Plastic Dip 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 


LIMITS | 
SYMBOL PARAMETER UNIT TEST CONDITION 
Vin Input HIGH Voltage Clan oe Guaranteed Input HIGH Voltage 


0.7 
Vit Input LOW Voltage Ee mee 
% xc | TT 
Vop Input Clamp Diode Voltage om Voc = MIN, lin = -18 mA 


7 
[os |v 
ya _| 

| ma | 


Guaranteed Input LOW Voltage 


XM, XC Voc = MIN, lot = 4.0 mA, Vin = 2.0 V 
VoL Output LOW Voltage roe a pelea = 
liq Input HIGH Current 


a 
Loe ae 
er 
ae 
a 
| -20 | 
a 
aa 


Vcc = MIN, lot = 8.0 mA, Vin = 2.0 V 


sD uA Voc = MAX, Vin = 2.7 V 
mA Voc = MAX, Vin = 10 V 


IocH Supply Current HIGH ae 


Ioct Supply Current LOW 


mA Vce= MAX Vin SOV 
mA Vcc = MAX, Inputs Open 


AC CHARACTERISTICS: Ta=25°C 


L a 
PARAMETER = UNITS 
3.0 


Turn Off Delay, Input to Output 


SYMBOL 


Turn On Delay, Input to Output 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS266 
QUAD 2-INPUT EXCLUSIVE NOR GATE 


Vv 
cc TRUTH TABLE 


‘*Open Collector Outputs 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


54LS266XM -55°C to +125°C 
74LS266XC | | 4.75 V 5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


Guaranteed Input HIGH voltage 


Vin Input HIGH Voltage for All inBuite 


A 


Guaranteed Input LOW Voltage 
Input LOW Voltage 


i 
O}sS 


for All Inputs 
Vcc = MIN, NN =-18 mA 


Vcc _ MIN, VOH =55V 
Vin = Vin OF Viz per Truth Table 


loL =4.0mA | Vec = MIN, Vin = Vin 
loL = 8.0 mA | or Vi, per Truth Table 


Vec = MAX, VIN =2.7V 


Vec = MAX, VIN =0.4V 
Vcc = MAX 


V 


Input Clamp Diode Voltage 


Output HIGH Current 


Output LOW Voltage 


on 
oe De ines =< 
peo | 
a 

we 

=| aa 


> 


Input HIGH Current 


a 


Input LOW Current 


3 


Power Supply Current 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


~ SYMBOL LIMITS 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
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FS4LS/74LS273 
8-BIT REGISTER WITH CLEAR 


DESCRIPTION — The 54LS/74LS273 is a high-speed 8-Bit Register. The register consists of LOGIC SYMBOL 
eight D-Type Flip-Flops with a Common Clock and an asynchronous active LOW Master 
Reset. This device is supplied in a 20-pin package featuring 0.3 inch lead spacing. 


3 4 7 8 13 1417 18 


e 8-BIT HIGH SPEED REGISTER Dy Bi Bz 05-B4: Bs Be: P; 
e PARALLEL REGISTER 

@ COMMON CLOCK AND MASTER RESET. 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS MF Q, Q, > Q; Q, Qs Q; Q, 
e FULLY TTL AND CMOS COMPATIBLE . 


CP 


| 2 5 6 9 12 15 16 19 
PIN NAMES LOADING (Note a) 


Vec = Pin 20 
GND = Pin 10 
CP Clock (Active HIGH Going Edge) Input 0.5 ULL. 0.25 ULL. 
Do-D7 _ Data Inputs | O5U.L. | 0.25 UL. BOI Vor ida 
MR Master Reset (Active LOW) Input 0.5 ULL. 0.25 ULL. 
Qo-Q7_ Register Outputs (Note b) | 10 ULL. 5 (2.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6 mA LOW 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


TRUTH TABLE 


H = High Logic Level 
L = Low Logic Level 
X = Immaterial 


LOGIC DIAGRAM G) 


Vcoc = Pin 20 
GND = Pin 10 
O= Pin Numbers 


FAIRCHILD e F54LS/74LS273 


FUNCTIONAL DESCRIPTION — The 54LS/74LS273 is an 8-Bit Parallel Register with a common 
Clock and common Master Reset. 


When the MR input is LOW, the Q outputs are LOW, independent of the other inputs. Information 
meeting the set-up and hold time requirements of the D inputs is transferred to the Q outputs on the 
LOW-to-HIGH transition of the clock input. 


- ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 

Temperature (Ambient) Under Bias 

Vcc Pin Potential to Ground Pin 

“Input Voltage (dc) 

*Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


—65°C to + 150°C 
—55°C to +125°C 
—0.5Vto +7.0 V 
—0.5Vto +15 V 
—30 mA to +5.0 mA 
—0.5 V to +10 V 
+50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


54LS273XM —§5°C to +125°C 


74LS273XC 0°C to +70°C 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
UNITS 


SYMBOL PARAMETER TEST CONDITIONS 
ramen ba ee 
Guaranteed Input HIGH Voltage 
Vie Input HIGH Voltage V a 9 
for All Inputs 
| ixm fT dT] Guaranteed Input LOW Voltage 
ViL Input LOW Voltage 
xc | |_| 08 for All Inputs 
Vep Input Clamp Diode Voltage =—ceces Voc = MIN, lin = —18 MA 
Vin = Vin or vit per Truth Table 
VoL Output LOW Voltage 
pe ff 0.85 [ 05] Ton = 8.0 mA | or Vi per Truth Table 
Input HIGH Current 
Vec = MAX, Vin = 2.7 V 
lH 
Input HIGH Current at MAX 
Input Voltage 
Voc = MAX, Vin = 10 V 
—0.4 
ie | mput LOW Current 8 Veo = MAX, Viy = 0.4 V 
' Output Short-Circuit Current Z Nee = 
Os (Note 4) m cc = » YOuT = 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these ‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD e F54LS/74LS273 


AC CHARACTERISTICS: T, = 25°C 


LIMITS 
evueae yee wits 
|__rwwmeren Far Twin | tye | max | ONS eee vee 


t 
ae Propagation Delay , Clock to Output Sf Tw Fig. 1 


AC SET-UP REQUIREMENTS: Ta = 25°C 


. LIMITS 
SYMBOL PARAMETER a UNITS TEST CONDITIONS 
TYP 


AC WAVEFORMS i. 
CLOCK TO OUTPUT DELAYS, MASTER RESET TO OUTPUT DELAY, 
CLOCK PULSE WIDTH, FREQUENCY, MASTER RESET PULSE WIDTH, 
SET-UP AND HOLD TIMES DATA TO CLOCK AND MASTER RESET RECOVERY TIME 


} ‘GY , "Y; 
yp Wa 
tT tPLH “ tPHL 
Qn 1.3V | 13V 


|=—+{- PHL a tPLH 


*The shaded areas indicate when the input is perminee to change 
for predictable output performance. 


Fig. 1 Fig. 2 


DEFINITIONS OF TERMS: 

SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 

HOLD TIME (t,,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (t,o,) — is defined as the minimum time required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and transfer HIGH Data to the O outputs. 
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F54LS/74LS279 
QUAD SET-RESET LATCH 


Sy R Q $4 S2 R 


TRUTH TABLE 


Si | S2| FR | 1) 


GUARANTEED OPERATING RANGES 
aa | SUPPLY VOLTAGE 


45 Vv. 
4.75 V 


54LS279XM 
74LS279XC 


INPUTS OUTPUT 


L h | 
2 
A L H 
Galo} 4 
Pa No Change 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 


h = The output is HIGH as long as 
S1 or S2 is LOW. If all inputs go 
HIGH simultaneously, the output 
state is indeterminate; otherwise, 
it follows the Truth Table. 


TEMPERATURE 
MAX aia 


5.5 V 
5.25 V 


-55°C to +125°C 
0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER 


Input HIGH Voltage 


Input LOW Voltage 


‘ 
Ors 


Input Clamp Diode Voltage 


Output HIGH Voltage 


Output LOW Voltage 


mA 


mA 


Input HIGH Current 


Input LOW Current 


Output Short Circuit 
Current (Note 5) 


Power Supply Current 


x | x 

2) eli 
NO 
ba 


NOTES: 


TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


Voc = MIN, ly = -18 mA 


Vec = MIN, lOH = —400 UA 
Vin = Vin OF Viz per Truth Table 


| 34 | 
| 025 | 04 | Vv | loL=4.0mA| Voc = MIN, Vin = ViH oF 
| 08 | ¥ | to =80mA | Vy per Truth Table 


Voc = MAX, Vin = 2.7 V 
Voc = MAX, Vin = 10 V 
Vec = MAX, VIN =0.4V 


Vcc = MAX, VOUT =OV 


Vcc = MAX 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ty, = 25°C (See Page 5-322 for Waveforms) 


SYMBOL PARAMETER 


TEST CONDITIONS 


ec 
Se | 
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Propagation Delay, S to Output 


Propagation Delay, R to Output 


FS4LS/74LS283 
4-BIT BINARY FULL ADDER WITH FAST CARRY 


DESCRIPTION — The 54LS/74LS283 is a high-speed 4-Bit Binary Full Adder with 
internal carry lookahead. It accepts two 4-bit binary words (A1 — As, B1 — Ba) and a Carry 
Input (Cin). It generates the binary Sum outputs (=1 — X4) and the Carry Output (Cour) 
from the most significant bit. The device operates with either active HIGH or active LOW 
operands (positive or negative logic). It is identical in function with 7483A and features 
corner power pins. 


LOGIC SYMBOL 


PIN NAMES LOADING (Note a) 5 6 3 2 1415 12 11 © 


Ai B1 A2 Be A3 Bs Aa Ba 


A, — Ag Operand A Inputs 1.0 ULL. 0.5 ULL. 

By — Bg Operand B Inputs 1.0 ULL. 0.5 ULL. Sour 
Cin Carry Input 0.5 U.L. 0.25 U.L. 
24-2, Sum Outputs (Note b) 10 ULL. 6(2.5) ULL. 

CouT Carry Output (Note b) 10 U.L. 5(2.5) U.L. 

NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. Voc = Pin 16 

GND=Pin 8 

LOGIC DIAGRAM 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


POW Y 


*4 NOTE: 


The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc = Pin 16 
GND=Pin 8 
O- =Pin Numbers | 
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FAIRCHILD ¢ F54LS/74LS283 


FUNCTIONAL DESCRIPTION —This device adds two 4-bit binary words (A plus B) plus the incoming carry. The binary sum 


appears on the sum outputs (21 — 24) and outgoing carry (Cour) outputs. 


CiN+(A {+B 4)+2(A2+B2)+4(A3+B3)+8(Aqt+Bq) = 24+229t423+824+16CQOUT 
Where: (+) = plus 


Due to the symmetry of the binary add function the device can be used with either all inputs and outputs active HIGH (positive 
logic) or with all inputs and outputs active LOW (negative logic). Note that with active HIGH inputs, Carry In can not be left 


open, but must be held LOW when no carry in is intended. 


Example: 


L 


aia 
| Active LOW a | 


A1 A2 A3 Aq|B1 B2 B3 Bal 21 22 23 24| Cour 
L H L H H L L H H H L L 
manne fore sfrees[yaao[ a 


(10+9=19) 


(carry+5+6=1 2) 


Interchanging inputs of equal weight does not affect the operation, thus Cjj, Ay, B41, can be arbitrarity assigned to pins 7, 


5 or 3. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
“Input Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


* Either Input Voltage limit or Input Current limit is sufficient to protect. the inputs. 


GUARANTEED OPERATING RANGES 


eae aieene SUPPLY VOLTAGE (Vcc) 
PMNS PX 
74L$283XC 4.75 V 5.25 V 


—65°C to +150°C 
—55°C to +125 C 
—0.5 Vto+7.0 V 


—0.5Vtoti5V 
—30 mA to +5.0 mA 
—0.5 Vtot+10V 
+50 mA 


TEMPERATURE 


=65°C tot1z9°C 
OPCto+70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS283 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 
| MIN | TYP | MAX | 
ve Input HIGH Voltage 20 Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


ViL Input LOW Voltage 
C f 


Vep Input Clamp Diode Voltage 


XM 
V Output HIGH Voltage | XM 

M.X 
VOL Output LOW Voltage 


Input HIGH Current 
Cin 
Any AorB 


Vcc = MIN, lin =-18 mA 
Vcc =MIN, loo = —400 UA 
Vin = Ving or Vip per Truth Table 


lo. = 4.0 mA} Vcc = MIN, Vin = Vip or 
lo, = 8.0 mA! Vi, per Truth Table 


Vec = MAX, VIN =2.7V 


zB 
> 


NH 
Cin | mA | Vcc = MAX, Vin = 10 V 
Any Aor B . 
Input LOW Current 
Ne Cin mA Vcc = MAX, VIN =0.4V 
Any AorB ‘ 
. Output Short Circuit 
I os = 
Os Current (Note 5) 100 | ma Voc = MAX, Vout = OV 
| | Power Supply Current | 39 | mA | Vec = MAX, All Inputs = 0 V 
“ | 34 | ma | Voc = MAX, A Inputs = 4.5 V 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the “worst case’’ value for the parameter. Since these ‘‘worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


PARAMETER 


Propagation Delay, Cj, Input 
to Any 2 Output 


TEST CONDITIONS 


SYMBOL 


LIMITS 
UNITS 
ce ee 


Propagation Delay, Any A or B Input 


Vec = 5.0 V 
to > Outputs 


C; = 15 pF 
Figures 1 and 2 


tPHL 


Propagation Delay, Cjjj Input 
to CoutT Output 


Propagation Delay, Any A or B Input 
to CoutT Output 


AC WAVEFORMS 
ViN 1.3V VIN 1.3V 
oo tpHL at ley ‘PLH mt TPHL 
Vout 1.3V Vout 1.3V 
Fig. 1 Fig. 2 
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F54LS/74LS289 
64-BIT RANDOM ACCESS MEMORY 
WITH OPEN COLLECTOR OUTPUTS 


DESCRIPTION — The 54LS/74LS289 is a high-speed, low-power 64-bit RAM organized 
as a 16-word by 4-bit array. Address inputs are buffered to minimize loading, and 
addresses are fully decoded on-chip. Outputs are open-collector type and are in the off. 
(HIGH) state whenever the Chip Select (CS) input is HIGH. The outputs are active or 

in the Read mode; output data is the complement of the stored data. 


LOGIC SYMBOL 


2 4 6 10 12 3 


OPEN COLLECTOR OUTPUTS FOR WIRED- ND J APPLIC TIONS 
BUFFERED INPUTS MINIMIZE LOADING a 

ADDRESS DECODING ON-CHI 
DIODE CLAMPED INPUTS MIN 
LOW POWER SCHOTTKY DESIGN MINIMIZES POWER CONSUMPTION 


CS Di De D3 D4 WE 
Ao 


As 
O01 O2 O3 O4 


Voc = Pin 16 
PIN NAMES GND = Pin 8 
An Address Input 

cs Chip Select (Active LOW) Input 
Dn Data Input 

On Data (Inverted) Output 

WE Write Enable (Active LOW) Input 


FUNCTION TABLE 


INPUTS OPERATION CONDITION OF OUTPUTS 
cs WE 


Write Off (HIGH) 


Read Complement of Stored Data 
Inhibit Off (HIGH) 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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FS4LS/74LS290 + F54LS/74LS293 
DECADE COUNTER 4-BIT BINARY COUNTER 


DESCRIPTION— The 54LS/74LS290 and 54LS/74LS293 are high-speed 4-bit ripple type 
counters partitioned into two sections. Each counter has a divide-by-two section and 
either a divide-by-five (54LS/74LS290) or divide-by-eight (54LS/74LS293) section which 
are triggered by a HIGH-to-LOW transition on the clock inputs. Each section can be used 
separately or tied together (Q to CP) to form BCD, Bi-quinary, or Modulo-16 counters. 
Both of the counters have a 2-input gated Master Reset (Clear), and the 54LS/74LS290 
also has a 2-input gated Master Set (Preset 9). 


e CORNER POWER PIN VERSIONS OF THE 54LS/74LS90 and 54LS/74LS93 
e LOW POWER CONSUMPTION ... TYPICALLY 45 mW 
e HIGH COUNT RATES ... TYPICALLY 50 MHz 
e CHOICE OF COUNTING MODES ... BCD, BI-QUINARY, BINARY 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
e FULLY TTL AND CMOS COMPATIBLE 
PIN NAMES 
LOADING (Note a) 

CPo Clock (Active LOW going edge) Input to 
: + Section. | 
CP, Clock (Active LOW going edge) Input to 

+ Section (54LS/74LS290). 
CP; | Clock (Active LOW going edge) Input to 

+ 8 Section (54LS/74LS293). 
MR1, MRe Master Reset (Clear) Inputs 
MS1, MS2 Master Set (Preset-9, 54LS/74LS290) 

Inputs 
Qo Output from +2 Section (Notes b &c) 
Qi, Q2, Q3 Outputs from +5 & +8 Sections (Note b) 
NOTES: 


a. 1T7TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. . 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


c. The Qo Outputs are guaranteed to drive the full fan-out plus the CP; Input of the device. 


LOGIC SYMBOL 


54LS/74LS290 


1213 9 5 
Vcc = Pin 14 


GND = Pin 7 
NC = Pins 2, 6 


54LS/74LS293 


Vcc =Pin 14 
GND = Pin 7 
NC = Pins 1, 2, 3,6 


CONNECTION DIAGRAM S4LS/74LS290 CONNECTION DIAGRAM 54LS/74LS293 


DIP (TOP VIEW) DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


NC — No Internal Connection NC — No internal connection 
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FAIRCHILD e F54LS/74LS290 ¢ F54LS/74LS293 


LOGIC DIAGRAMS 54LS/74LS290 


| 
© = Pin Numbers 


Vec = Pin 14 
GND =7 


© = Pin Numbers 
Vcec= Pin 14 
GND =7 


FUNCTIONAL DESCRIPTION—These devices are 4-bit ripple-type Decade, and 4-Bit Binary counters respectively. Each 
device consists of four master/slave flip-flops which are internally connected to provide a divide-by-two section and a divide- 
by-five (54LS/74LS290) or divide-by-eight (54LS/74LS293) section. Each section has a separate clock input which initiates 
state changes of the counter on the HIGH-to-LOW clock transition. State changes of the Q outputs do not occur simultane- 
ously because of internal ripple delays. Therefore, decoded output signals are subject to decoding spikes and should not be 
used for clocks or strobes. The Qo output of each device is designed and specified to drive the rated fan-out plus the CP; input 
of the device. 


A gated AND asynchronous Master Reset (MR: * MR2) is provided on both counters which overrides the clocks and resets 
(clears) all the flip-flops. A gated AND asynchronous Master Set (MS1 + MSz2) is provided on the S4LS/74LS290 which over- 
rides the clocks and the MR inputs and sets the outputs to nine (HLLH). 


Since the output from the divide-by-two section is not internally connected to the succeeding stages, the devices may be 
operated in various counting modes: 


54LS/74LS290 


A. BCD Decade (8421) Counter — the CP; input must be externally connected to the Qo output. The CPo input receives the 

_ incoming count and a BCD count sequence is produced. __ 

B. Symmetrical Bi-quinary Divide-By-Ten Counter — The Q3 output must be externally connected to the CPo input. The 
input count is then applied to the CP; input and a divide-by-ten square wave is obtained at output Qo. 


C. Divide-By-Two and Divide-By-Five Counter — No external interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPo as the input and Qo as the output). The CP: input is used to obtain 
binary divide-by-five operation at the Q3 output. 


54LS/74LS293 


A. 4-Bit Ripple Counter — The output Qo must be externally connected to input CP1. The input count pulses are applied to 
input CPo. Simultaneous division of 2, 4, 8, and 16 are performed at the Qo, Qi, Q2, and Q3 outyure as shown in the truth 
table. 


B. 3-Bit Ripple Counter — The input count pulses are applied to input CP. Simultaneous frequency divisions of 2, 4, and 8 
are available at the Q1, Q2, and Qs outputs. Independent use of the first flip-flop is available if the reset function coincides 
‘with reset of the 3-bit ripple-through counter. 
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FAIRCHILD ¢ F54LS/74LS290 ¢ F54LS/74LS293 


54LS/74LS290 MODE SELECTION 54LS/74LS293 MODE SELECTION 


RESET/SET INPUTS OUTPUTS RESET OUTPUTS 

MR, | MR2 | MS; | MSz |] Q9 Q Q2 Qg — | 
GS EMR1 | MR2 || Qo OQ, Q2 Og 
| H 4 L 


a L L 
H 
L 
L ; 


L L L L 
H L L H 
Count 

Count 
Count 
- Count 


54LS/74L$290 | | 54LS/74L$293 
BCD COUNT SEQUENCE | TRUTH TABLE 


OUTPUT 
COUNT 
| 9 % A O83 
Jou 


0 Lb bk L 0 L L L 

1, H L L L 1 H cL L L 

2 se H L L 2 L H L L 

3 H H. L L 3 H H Lc L 

4 L L H L 4 L L H L 

5 H L H L 5 H L H L 

6 L H H L 6 L H H L 

7 H H a L 7 H H H L 

8 L L L H 8 L L L H 

9 H L LH 9 H tL LH 

NOTE: Output Qo is connected to 10 : H L. H 

Input CP, for BCD count. 11 H H LH 

12 L oL H H 

13 H LH H 

H = HIGH Voltage Level 14 L H H iH 

L = LOW Voltage Level 15 H H H H 
X = Immaterial 


Note: Output Qo connected to input CP,. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature | | -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to+7.0 V 
*Input Voltage (dc) -0.5Vtot+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to+10 V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or input Current limit is sufficient to protect the inputs. 
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FAIRCHILD e F54LS/74LS290 ¢ F54LS/74LS293 


GUARANTEED OPERATING RANGES 


cians a a ae eeu 


S4LS290XM 45 Vv 5.0 V 5.5 V —-=55°C to +125°C 
54LS293XM 


-74LS290XC | | | ; 
74LS293XC 4.75 V 5.0V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
: [MIN] TYP | MAX | UNITS TEST CONDITIONS (Note 1 
SYMBOL PARAMETER oR ae uns ( 
| HIGH Vol Vv Guaranteed Input HIGH Voltage 
= meet aa for All inputs 


0.7 Guaranteed Input LOW Voltage 
Vi re rs ae ee i ee p g 
Output HIGH Voltage Pease Vv UNM re 


Input HIGH Current 
MS, MR 


CPo UA Vec _ MAX, VIN =2.7V 
CP, (LS290) | 
CP, (LS293) 


MS, MR 


CPo, CP (LS293) Voc = MAX, Vin = 10 V 
CP, (LS290) | 


Input LOW Current 
MS, MR 
Ne CPo 
CP, (LS290) 
CP, (LS293) 


mA Vec = MAX, VIN =0.4V 


Output Short Circuit 


los Current (Note 5) 
lec Power Supply Current | 15 | mA Vcc = MAX 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Pre eaUen A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD ¢ F54LS/74LS290 ¢ F54LS/74LS293 


AC CHARACTERISTICS: T, = 25°C 


LIMITS 
SYMBOL PARAMETER 54LS/74LS290 54LS/74LS293 UNITS TEST CONDITIONS 
ee 


fMAX CPo Input Count Frequency 32 | 


tpLH Propagation Delay, 
tpHL CPo Input to Qo Output 


tpLH Propagation Delay, 
tpHL CP, Input to Q, Output 


tpLH Propagation Delay, = 

tPHL CP, Input to Qo Output MEG > © 
tpLH Propagation Delay, C, = 15 pF 
tpHL CP, Input to Q3 Output 

tPLH Propagation Delay, . 48 70 

tpHL CPo Input to Q3 Output 50 70 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
PARAMETER UNITS 
Pomin [Max [Min [ Max 
[Ero rucewa | eT Te 
(CF, Pucowan fo | fe 
[wsrucewan | ts [TT Ts 
Pwapuise wis | ts | ws ||| 
or  O 
| RecoveryTimemRto GP | 28 | | 28] Ts | Pi 


RECOVERY TIME (t,,,.) is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH-to- 
LOW in order to recognize and transfer HIGH data to the Q outputs. 


TEST CONDITIONS 


SYMBOL 


Vec =5.0V 


AC WAVEFORMS 


*CP 1.3V 1.3V 


| <-- ‘w —e 
ee t 
tPHL aes | PLH 


Q 1.3V 1.3V 


Fig. 1 


“The number of Clock Pulses required between the tPHL and tpLH measurements can be determined from the appropriate Truth Tables. 


Bo 8G 


Qa 1.3V (LS290) 1.3V 
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F54LS/74LS295A 7 
4-BIT SHIFT REGISTERS WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS295A is a 4-Bit Shift Register with serial and parallel LOGIC SYMBOL 
synchronous operating modes, and independent 3-state output buffers. The Parallel 
Enable input (PE) controls the shift-right or parallel load operation. All data transfers and 
shifting occur synchronous with the HIGH-to-LOW clock transition. 


The 3-State output buffers are controlled by an active HIGH output Enable input (EO). PE PQ P] Po P3 
Disabling the output buffers does not affect the shifting or loading of input data, but it e 
does inhibit serial expansion. 


Qo Q1 Q2 Q3 


The device is fabricated with the Schottky barrier diode process for high speed and is 


completely compatible with all Fairchild TTL families. ieee. He Wa 


FULLY SYNCHRONOUS SERIAL OR PARALLEL DATA TRANSFERS 
NEGATIVE EDGE-TRIGGERED CLOCK INPUT Vcc = Pin 14 
PARALLEL ENABLE MODE CONTROL INPUT GND =Pin 7 
3-STATE BUSSABLE OUTPUT BUFFERS | 
INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS CONNECTION DIAGRAM 
FULLY TTL AND CMOS COMPATIBLE DIP (TOP VIEW) 

PIN NAMES | LOADING (Note a) 

PE Parallel Enable Input 0.5 U.L. 0.25 U.L. 

Ds _ Serial Data Input 0.5 U.L. 0.25 U.L. 

Po — P3 Parallel Data Input 0.5 U.L. 0.25 U.L. 

Eo | Output Enable Input 0.5 ULL. 0.25 U.L. 

CP Clock Pulse (Active LOW Going 0.5 ULL. 0.25 U.L. 

Edge) Input 
Qp — 03 3-State Outputs (Note b) 65(25) U.L. 5(2.5) U.L. 
NOTES: 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 ULL 
for Commercial (XC) Temperature Ranges. 


LOGIC DIAGRAM 


Vcc = Pin 14 
GND=Pin 7 
© = Pin Numbers 


cP 
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FAIRCHILD ¢ F54LS/74LS295A 


FUNCTIONAL DESCRIPTION — This device is a 4-Bit Shift Register with serial and parallel synchronous operating modes. 
It has a Serial Data (Ds) and four Parallel Data (Po - P3) inputs and four parallel 3-State output buffers (Qo - Q3). When the 
Parallel Enable (PE) input is HIGH, data is transferred from the Parallel Data Inputs (Po - P3) into the register synchronous with 
the HIGH-to-LOW transition of the Clock (CP). When the PE is LOW, a HIGH-to-LOW transition on the clock transfers the 

serial data on the Ds input to register Qo, and shifts data from Qo to Q1, Q1 to Q2 and Q2 to Q3. The input data and parallel enable 
are fully edged-triggered and must be stable only one set-up time before the HIGH or LOW clock transition. 


The 3-State output buffers are controlled by an. active HIGH Output Enable input (Eo). When the Eo is HIGH, the four 
register outputs appear at the Qo - Q3 outputs. When Ep is LOW, the outputs are forced to a high impedance “off” state. The 
3-State output buffers are completely independent of the register operation, i.e., the input transitions on the Eo input do not 
affect the serial or parallel data transfers of the register. If the outputs are tied together, all but one device must be in the high 
impedance state to avoid high currents that would exceed the maximum ratings. Designers should ensure that Output 
Enable signals to 3-State devices whose outputs are tied together are designed so there is no overlap. 


MODE SELECT — TRUTH TABLE 


INPUTS OUTPUTS* 
OPERATING MODE 


Shift Right - 
Parallel Load ph 


*The indicated data appears at the Q outputs when Eo is HIGH. When 
Eo is LOW, the indicated data is loaded into the register, but the 
outputs are all forced to the high impedance “‘off”’ state. 


L = LOW Voltage Levels 
H = HIGH Voltage Levels 
X = Immaterial 


p,,(q,,) = Lower case letters indicate the state of the referenced input 
(or output) one set-up time prior to the HIGH to-LOW clock 
transition. 

|= LOW Voltage Level one set-up time prior to the HIGH-to-LOW 

clock transition. 

h = HIGH Voltage Level one set-up time prior to the HIGH-to-LOW 

~ clock transition. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin | —0.5 V to+7.0 V 
*Input Voltage (dc) —0.5Vtot+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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FAIRCHILD ¢ F54LS/74LS295A 


GUARANTEED OPERATING RANGES | 


SUPPLY VOLTAGE (Vcc) 
TEMPERATUR 
iiallimaists MAX — 


74LS295AXC 4.75V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS | TEST CONDITIONS 


Guaranteed Input HIGH Voltage 


I 


or 
= 
3 a 
= 
> 
x< 


Guaranteed Input LOW Voltage 


| | 
VIL nput LOW Voltage | for All Inputs 


or 
I 
0.65 


< 
oO 
iw] 


Input Clamp Diode Voltage 


Output HIGH Voltage 


; He Voc = MIN, I =—18 mA 
34] tO =e A Meg = MIN Min = EOF 

aaa lon = —2.6 mA | Vi, per Truth Table 

| 04] vi | iop=4.0mA | Vcc = MIN, Vin = Vin or 

| 0.5 | V_ | Io, =8.0mA | Vj, per Truth Table 


uA | Voc = MAX, Voyt = 2.4 V, Ve = 2.0 V 
uA | Voc = MAX, Voyt = 0.5 V, Ve = 2.0 V 
uA | Voc = MAX, Vin = 2.7 V 

Voc = MAX, Vix = 10 V 

Vec = MAX, Vix = 0.4 V 


VOL Output LOW Voltage 


< 
O 
ac 
: 
ro) 


IOZH Output Off Current HIGH 
lozL Output Off Current LOW 


=| 
> 


Ne Input LOW Current 


Output Short Circuit 
OS Current (Note 5) 


2 
> 


Vec = MAX, VOUT =OV 


mA Vec = MAX, Vcp =f, VE =45V 


Vec = MAX, Vep=O0V, Ve=OV 


=| 
> 


Power Supply Current, 
Outputs HIGH 

Power Supply Current, 
Outputs Off 


QD 
ro) 


| 24 
| 24 
ae 
Eo) 
i 
a 
WH Input HIGH Current — 
—— 


NOTES: 
1. 


The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 


copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case’’ conditions. 


3. The specified LIMITS represent the “‘worst case” value for the parameter. Since these “worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 


operating ranges. 
4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


SYMBOL PARAMETER 


Shift Frequency 
Propagation Delay, 
Clock to Output 


FAIRCHILD ¢ F54LS/74LS295A 


AC CHARACTERISTICS: for 3-State Output Buffers (See Page 5-322 for Waveforms) 


PARAMETER win] 
Output Enable Time 
to HIGH Level ; 
Output Enable Time 
to LOW Level 


SYMBOL 


Output Disable Time 
from LOW Level 
Output Disable Time 
from HIGH Level 


Clock Pulse Width 
Set-up Time, Data to Clock 


an Te ax 

ef fe 

Ee ee 
arr aa a ee Me Del 

ee 

rey 


t,(Data) 


t,(Data) 


Set-up Time, PE to Clock 
Hold Time, PE to Clock 


DEFINITION OF TERMS 
SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the logic input prior 
to the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 


HOLD TIME (t,,) — is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level 
must be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 


AC WAVEFORMS 


- The shaded areas indicate when the input is permitted to change for predictable output performance. 


TPHL tPLH 


*The Data Input is Dg for PE = LOW and Py, for PE = HIGH. 
Fig. 1 


LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 
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FS54LS/74LS298 
QUAD 2-PORT REGISTER 
(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 


DESCRIPTION—The 54LS/74LS298 is a Quad 2-Port Register. It is the logical equivalent 
of a quad 2-input multiplexer followed by a quad 4-bit edge-triggered register. A Common 
Select input selects between two 4-bit input ports (data sources). The selected data is 
transferred to the output register synchronous with the HIGH-to-LOW transition of the 
Clock input. 


LOGIC SYMBOL 


The device is fabricated with the Schottky barrier process for high speed andi is completely 
compatible with all Fairchild TTL families. 


SELECT FROM TWO DATA SOURCES 

FULLY EDGE-TRIGGERED OPERATION 

TYPICAL POWER DISSIPATION OF 65 mW 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


ipa Ma lob ‘tb 'oc Mc bod ‘1a 


PIN NAMES . LOADING (Note a) 
HIGH LOW 
S Common Select Input 0.5 ULL. 0.25 U.L. 
CP Clock (Active LOW Going Edge) Input 0.5 ULL. 0.25 U.L. 
loa — 'oa Data Inputs From Source 0 0.5 U.L. 0.25 U.k. 7 | 
laa — 1a Data Inputs From Source 1 0.5 U.L. 0.25 U.L. Voc = Pin 16 
Q, — Qy Register Outputs (Note b) 10 U.L. §(2.5) U.L. GND=Pin 8 
NOTES: 
b. The Bic Lon dn “factor is 2.5 U.L. for Miltary (XM) and 6 U.L. for Commercial (XC) CONE oe ene 
Temperature Ranges. DIP (TOP VIEW) 


LOGIC OR BLOCK DIAGRAM 


| ©* oO” ©* ©” ©* i 


NOTE: 

The Flatpak version hae the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


O 
Vcc = Pin 16 4] 


GND=Pin 8 
© = Pin Numbers 


5-236 


FAIRCHILD ¢ F54LS/74LS298 


FUNCTIONAL DESCRIPTION — This device is a high-speed Quad 2-Port Register. It selects four bits of data from two 
sources (ports) under the control of a Common Select Input (S). The selected data is transferred to the 4-bit output register 
synchronous with the HIGH-to-LOW transition of the Clock input (CP). The 4-bit output register is fully edge-triggered. The 
Data inputs (I) and Select input (S) must be stable only one set-up time prior to the HIGH-to-LOW transition of the clock for 
predictable operation. : 


TRUTH TABLE 


INPUTS OUTPUT 


LOW Voltage Level 

HIGH Voltage Level 

Immaterial . 

= LOW Voltage Level one set-up time prior to the 
HIGH-to-LOW clock transition. 

h = HIGH Voltage Level one set-up time prior to the 

HIGH-to-LOW clock transition. 


L 
H 

X 
| 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V 
*Input Voltage (dc) | —0.5Vtot15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) : +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


M ATUR 
inant a —e 
74LS298XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 


SYMBOL PARAMETER UNITS TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


N 
oO 


Vin Input HIGH Voltage 


: 
> 
x< 


Guaranteed Input LOW Threshold 


In LOW Voltage 
put LO g Voltage for All Inputs 
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< 


oO 
NI 


Vep Input Clamp Diode Voltage Vcc = MIN, lin = —-18 mA 

Vec = MIN, 1OH = —400 LA 

VIN = VIH or VIL per Truth Table 

loc = 4.0 mA | Vcc = MIN, Vin = VIH oF 
lot = 8.0 mA | Vi, per Truth Table 


3.4 
Output HIGH Voltage 


XM,XC 


0.25 
0.35 


VoL Output LOW Voltage 


x< 
oO 


< 
8) 
x= 
x| X< 


No 


UA Vcc = MAX, VIN =2.7V 
A Vcc = MAX, Vin = 10 V 
A Vcc = MAX, VIN =04V 


Input HIGH Current 


3 


+. o>) 


Ne Input LOW Current 


x= 


Output Short Circuit 
mA Vcc = MAX, V =OV 
los Current (Note 5) 100 | CC OUT 
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FAIRCHILD e F54LS/74LS298 


NOTES: . 
1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
. copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’ conditions. 

3. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

_5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 
— “ 


Propagation Delay, 19 
Clock to Output 16 


SYMBOL 


AC SET-UP REQUIREMENTS: Ta, = 25°C 


LIMITS 
NITS 


Clock Pulse Width (HIGH) Le 
Clock Pulse Width (LOW) p20 


SYMBOL 


twiL) 
ts(Data) 
th(Data) 


Hold Time, Data to Clock 
Set-up Time, Select to Clock 
Hold Time, Select to Clock 


DEFINITION OF TERMS: 


SET-UP TIME (ts)—is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 


HOLD TIME (th)—is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from HIGH-to-LOW and still be recognized. 


AC WAVEFORMS 


LTT 


*The shaded areas indicate when the input is permitted to 
change for predictable output performance. 


Fig. 1 Fig. 2 
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F54LS/74LS299 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTER 
WITH COMMON PARALLEL I/O PINS 


- DESCRIPTION — The 54LS/74LS299 is an 8-Bit Universal Shift/Storage Register with 
3-state outputs. Four modes of operation are possible: hold (store), shift left, shift right 
and load data. 


LOGIC SYMBOL 


The parallel load inputs and flip-flop outputs are multiplexed to reduce the total number 
of package pins. Separate outputs are provided for flip-flops Qo and Q7 to allow easy 


cascading. A separate active LOW Master Reset is used to reset the register. for 


_ © COMMON I/O FOR REDUCED PIN COUNT 

e FOUR OPERATION MODES: SHIFT LEFT, SHIFT RIGHT, LOAD AND STORE 

e SEPARATE SHIFT RIGHT SERIAL INPUT AND SHIFT LEFT SERIAL INPUT FOR 
EASY CASCADING 

e 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

e FULLY CMOS AND TTL COMPATIBLE 


Vec = Pin 20 
GND = Pin 10 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES ecedaisadachiels a 
HIGH “ok 
CP Clock Pulse (active positive-going one 
Input e 05.UTL: 0.26. UL, 
DSo Serial Data Input for Right Shift ~  O5UL.} 0.25 ULL. 
DS7 Serial Data Input for Left Shi 0.5U.L.} 0.25 ULL. 
Parallel Data Inp 0.5 U.L. 0.25 ULL. 
vee Parallel Output (; 65(25) U.L. | 15(7.5) ULL. 
OE,, OE, 3-State Output Enable (active LOW) Inputs 0.5 ULL. 0.25 ULL. 
Qo, Q7 Serial Outputs (Note b) 10U.L. | 5(2.5) ULL. 
MR Asynchronous Master Reset 
(active LOW) Input 05 UL. 0.25 ULL. 
So, S1 Mode Select Inputs 1UAZ 0.5 ULL. 
NOTES: The Flatpak version has the same 


a. 1 TTL Unit Load (U.L.) = 40 nA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Temperature Ranges. 

c. The Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC), the Output HIGH drive 
factor is 25 U.L. for Military (XM) and 65 U.L. for Commercial (XC) Temperature Ranges. 


LOGIC DIAGRAM 


pinouts (Connection Diagram) as 
the Dual In-Line Package. 


alan Spode iasuas 


— ie Peeks a Ses 


SPA Parar SEE 


See ee 


Vec = Pin 20 
1/07 GND = Pin 10 
Oo = Pin Numbers 
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FAIRCHILD © F54LS/74LS299 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to+150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5Vto+7.0V 
*Input Voltage (dc) _ -5.0Vto+15V 
*Input Current (dc) 7 | -30 mA to+5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto+10V 
Output Current (dc) (Output LOW) | +50mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
-GUARANTEED OPERATING RANGES 


PART NUMBERS SUPPLY VOLTAGE (Vcc) a 


74LS299XC | 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


IMIT 
- SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 
| P| 


TEMPERATURE 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage for All Inputs 


Guaranteed Input LOW Voltage 


Vit Input LOW Voltage 


fnetow views — PSE bo 
xe] | tora ips 
ven Input Clamp Diode Voltage | foes} ts} ov | Voc = MIN, lin = -18 mA 
sl I/Oo thru 1/07 | XC {24 | BT] UV lon = -2.6 mA | Vit per Truth Table 
ie Output LOW Voltage xM.XC | | 025 | 04] Vv | lo =4.0mA | Voc =MIN, Vin = Vin or 
’ Output LOW Voltage xmxc | | 0.25 | 04 | Vv | to. =12.0mA | Vcc=MIN, Vin = Vin or 
Met | 00 thru 1/07 xe 0s [08 PV tor = 24.0 mA | Vu per Truth Table 
‘loz Output Off Current HIGH Pf 40 | Voc = MAX, Vour = 2.4 V, VE=2.0V 
loz. Output Off Current LOW Pf} 400 | Voc = MAX, Vout = 0.4 V, VE= 2.0 V 
Input HIGH Current 
All inputs except So, S 
7 peemnte wA Voc = MAX, Vin = 2.7 V 
JH 


Input HIGH Current at 

MAX Input Voltage 
All inputs except So, S1 0.1 
So, St 0.2 


Input LOW Current 
All inputs except So, S: 
So, Si . 

| Output Short Circuit /Oo thru 1/O7 


Vcc = MAX, Vin = 10 V 


ola 
- Voc = MAX, Vin = 0.4 V 


-130 | 
| -130_ Vcc = MAX, Vout = 0 V 


Vcc = MAX 


3 


a ie 
> > 


loc Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


p 
a 
E : 
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FAIRCHILD ¢ F54LS/74LS299 


FUNCTION TABLE 


INPUTS 


x< 


Asynchronous Reset; Qo = Q7 = LOW 
I/O Voltage Undetermined 


X 


X X X 
X X X 


S x 


<x &X< 
pom 
x KK 


Asynchronous Reset; Qo = Q7 = LOW 

I/O Voltage LOW 

Shift Right; D—Qo; QoQ}; etc. 

Ly L ” X Shift Right; D-Qo & 1/00; Qo~-Q: & 1/01; etc.. 
Shift Left; D~Q7; Q7—Qg; etc. 


H 
Pai SESE 
H L L JS »4 Shift Left; D-Q7 & 1/07; Q7-Qe & I/Oe; etc. 


TH [pa pat xx |r [x | x | Parallel load VO-Q, | 


ee ei 

L L x X X x 3 
Pe ee 
PAR Pe PT ete te | xX | X | xX | Hold: On = On : 

= HIGH Voltage Level 


H 
L = LOW Voltage Level 
X = Immaterial 


X 
L 


x< x< 
popxe 


rx 


|3|=3 
<|I7 x< 


<x - 


ne 
- 


AC SET-UP REQUIREMENTS: Ta = 25°C 


SYMBOL PARAMETER 
twH (CP)| Minimum Clock Pulse Width HIGH 


LIMITS 


MAX 


UNITS TEST CONDITIONS 


| MIN | 

i , po | 
Ta GP Winiman Goo Pune wah tow [20 | 
[a Nin ar eer Pune wan ow [=| 
fie | Set-up Time, So or S1 to CP ae 
Hold Time, SoorS1toCP 10 


Set-up Time !/Oo thru 1/O7, 


ts (H 
s(n) DSo, DS7 to CP (HIGH) 


: Hold Time (HIGH or LOW) I/Oo thru 1/O7, 
: DSo, DS7 to CP | 


tree | Master Reset Recovery Time 


DEFINITION OF TERMS: 


SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


RECOVERY TIME (trec) is defined as the minimum time required between the end of the reset pulse and the clock transition 
from LOW-to-HIGH in order to recognize and transfer HIGH Data to the Q outputs. 


E 
o® 
i] 
“ ¢ 
we 
ty 
o 
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—~ oO 
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AC CHARACTERISTICS: Ta = 25°C 


SYMBOL PARAMETER TEST CONDITIONS 


| LIMITS 
UNITS — 


tPHL Propagation Delay, Clock 

C. = 15 pF 
tPLH To Qo or Q7 | 
tPHL Propagation Delay, Clock 
tPLH To I/O thru 1/07 
tPHL | Master Reset To Qo or Q7 
tPHL Master Reset To I/Oo thru |/O7 : 
tPZH Output Enable Time CL. = 5 pF 
tPZL Ri = 667 0 
tPHZ Output Disable Time Vcc = 5.0 V 
tPLZ 
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FS4LS/74LS323 
8-BIT UNIVERSAL SHIFT/STORAGE REGISTER — 
WITH SYNCHRONOUS RESET AND COMMON 1/0 PINS 


DESCRIPTION—The 54LS/74LS323 is an 8-Bit Universal Shift/Storage Register with LOGIC SYMBOL 
3-state outputs. Its function is similar to the 54LS/74LS299 with the exception of Syn- 
chronous Reset. Parallel load inputs and flip-flop outputs are multiplexed to minimize 
pin count. Separate inputs and outputs are provided for flip-flops Qo and Q7 to allow easy 
cascading. 


Four operation modes are possible: hold (store), shift left, shift right, and parallel load. 

All modes are activated on the LOW-to-HIGH transition of the Clock. 

e¢ COMMON I/O FOR REDUCED PIN COUNT 

e FOUR OPERATION MODES: SHIFT LEFT, SHIFT RIGHT, PARALLEL LOAD AND 
STORE 

e SEPARATE CONTINUOUS INPUTS AND OUTPUTS FROM Qo AND Q7 ALLOW 

EASY CASCADING | 

FULLY SYNCHRONOUS RESET 

3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

FULLY CMOS AND TTL COMPATIBLE 

PIN NAMES LOADING (Note a) 


CP Clock Pulse (active positive-going edge) OS UL. 0.25 U.L. 
Input | 
DSo Serial Data Input For Right Shift 0.5 UL. 0.25 U.L. 
DS7 Serial Data Input For Left Shift 0.5 ULL. 0.25 ULL. 
/On Parallel Data Input or 1.0 ULL. 0.5 ULL. CONNECTION DIAGRAM 
Parallel Output (3-State) (Note c) 65(25) ULL. 15(7.5) ULL. cal, 
OE:, OE» 3-State Output Enable (active LOW) O.5ULL. 0.25 ULL. 
Inputs 
Qo, Q7 Serial Outputs (Note b) 10 ULL. 5(2.5) ULL. 
So, S1 ~ Mode Select Inputs 1 ULL. 
SR Synchronous Reset (active LOW) Input 0.5 ULL. 0.25 ULL. 
NOTES: | 


a. 1TTLLOAD=40 pA HIGH/1.6 mA LOW. 
b. The output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial Temperature 


Ranges. 
c. The output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial Temperature 


Ranges. 
The output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for Commercial Temperature 


Ranges. 


LOGIC DIAGRAM 


ia alt ical alice ial 


| ae . rh . ai i vie 


pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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FAIRCHILD ¢ 54LS/74LS323 


FUNCTIONAL DESCRIPTION The logic diagram and truth table indicate the functional characteristics of the 54LS/ 
75LS323 Universal Shift/Storage Register. This device is similar in operation to the 54LS/74LS299 except for synchronous 
reset. A partial list of the common features are described below: 


1. They use eight D-type edge-triggered flip-flops that respond only to the LOW-to-HIGH transition of the Clock (CP). The 
only timing restriction, therefore, is that the mode control (So, S1) and data inputs (DSo, DS7, I/Oo-I/O7) be stable at least a 
set-up time prior to the positive transition of the Clock Pulse. 


2. When So = S; = 1, I/Oo-|/O7 are parallel inputs to a Qo-Q7 respectively, and the outputs of Qo-Qr are in the high 
impedence state regardless of the state of OE; or 


An important unique feature of the 54LS/74LS323 is a fully Synchronous Reset that requires only to be stable at least one 
set-up time prior to the positive transition of the Clock Pulse. 


TRUTH TABLE 


Synchronous Reset; Qo = Q7 = LOW 
I/O voltage undetermined 


Synchronous Reset; Qo = Q7 = LOW 
L x L aa X I/O voltage LOW 

Shift Right; D-Qo; Qo—-Q:: etc. 
Shift Right; D—Qo & 1/00; Qo—-Q: & 1/01: etc. 
Shift Left; D-Q7; Q7—Qg; etc. 
H H L L St X Shift Left; D-Q;7 & 1/07; Q7—Qe & I/O¢; etc. 


H Ce ee ee 


xX 


5 A A OEM 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


x< 


<x L 


i 
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FAIRCHILD ¢ 54LS/74LS323 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
VCC Pin Potential to Ground Pin -0.5Vto+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vtot+10V 
Output Current (dc) (Output LOW) | +50mA 
| “Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 
| SUPPLY VOLTAGE (Vcc) 
PART NUMBER 
. [NS POT AX| 
54LS320XM “55°C to +125°C 
74LS323XC 0°Cto +70°C 


X = package type; D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
AC CHARACTERISTICS: Ta = 25°C 


LIMITS 

SYMBOL PARAMETER 

| Pp omn [ me | om | epee 
t Propagation Delay, CP 
PHL pag y Ci = 15 pF 5 
tPLH To Qo or Q7 
teLH Propagation Delay, CP 
tPLH To 1/Oo thru |/O7 
tpzH Output Enable Time 35 CL. = 5 pF 
teze 35 R. = 6659, 
tpLz 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 


SYMBOL UNITS TEST CONDITIONS 
a a 
m [roatine eorsecr || 


Set-up Time |/Oo thru 1/O7, 
DSo-DS7 to CP (HIGH) 


Set-up Time I/Oo thru 1/O7, 
DSo-DS7 to CP (LOW) 


Hold Time (HIGH or LOW) I/Oo thru 1/O7, 
DSo-DS7 to CP 


ts (H) 
ts (L) 
th 


DEFINITION OF TERMS: 


SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level 
may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 
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F54LS/74LS352 
DUAL 4-INPUT MULTIPLEXER 


DESCRIPTION — The 54LS/74LS352 is a very high-speed Dual 4-Input Multiplexer with 
Common Select inputs and individual Enable inputs for each section. It can select two bits of 
data from four sources. The two buffered outputs present data in the inverted (complemen- 
tary) form. The 54LS/74LS352 is the functional equivalent of the 54LS/74LS153 except with 
inverted outputs. 


10 11 12 13 


e INVERTED VERSION OF THE 54LS/74LS153 

e SEPARATE ENABLES FOR EACH MULTIPLEXER 
@ INPUT CLAMP DIODE LIMIT HIGH-SPEED TERMINATION EFFECTS ob '1b '2b '3b Eb 
@ FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES | LOADING (Note a) 
So; $4 Common Select Inputs 0.5 ULL. 0.25 ULL. 
E Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 
lo, |y Multiplexer Inputs 05 U.L, 0.75 ULL. 
Z Multiplexer Outputs (note b) 10 ULL. 5 (2.5) ULL. 
Vec = Pin 16 


NOTES: GND = Pin 8 
a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6 mA LOW. . 

_ b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


CONNECTION DIAGRAM 
LOGIC DIAGRAM DIP (TOP VIEW) 
Es loa Iha Iq 13g Sq So lob lb lab Ip Ep . 
OQ] 1© © @ @ @) @} ) @ ®| 1® 
\ / \/ \/ \/ 
\/ \/ 
— a 
4 —4— 
st a las im 
NOTE: 
The Flatpak version has the same 
Vv . oa Aa - v Y pinouts (Connection Diagram) as the 
= O = Pin Numbers a Dual In-Line Package. 


a 


FAIRCHILD e F54LS/74LS352 


FUNCTIONAL DESCRIPTION — The 54LS/74LS352 is a Dual 4-Input Multiplexer. It selects two bits of data 
from up to four sources under the control of the common Select Inputs (Sp, S;). The two 4-input multiplexer 
circuits have individual active LOW Enables (E,, Ep) which can be used to strobe the outputs independently. 
When the Enables (E,, E,) are HIGH, the corresponding outputs (Z,, Z,) are forced HIGH. 


The logic equations for the outputs are shown below. 


Za= Ea’ (loa * 81° Sot '1a* $1 ° Sot !2a * $1 * So + 13a * $1 * So) 
b= =~b* (lob * $1.° Sot lp * $1 * So + lap * $4 -* Sq + Ip * S41 * So) 
The 54LS/74LS352 can be used to move data from a group of registers to a common output bus. The 
particular register from which the data came would be determined by the state of the Select Inputs. A less 


obvious application is a function generator. The 54LS/74LS352 can generate two functions of three variables. 
This is useful for implementing highly irregular random logic. 


TRUTH TABLE 


SELECT INPUTS INPUTS (a or b) | 


IrerexrtrrTrer x 


aes es As Oe oes i oa 
rerrrr re = 
x «KK KK K ITF XK 
a eh SO ee x 
<x ctr x x x x 
zrx xxx x xX x 


racecaces|y 


xr 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5 Vto +7.0V 
*Input Voltage (dc) —0.5Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS TEMPERATURE 


54LS352XM “55°C to +125°C 
74LS352XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER 
ViH Input HIGH Voltage 


i TEST CONDITION 
MAX UNITS ST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 


> 
3 
= 
= 
e) 
= 
< 
2 
@ 
a 
© 
rhe 
O;s 


Vv 
IL Voltage for All Inputs 
Veo Vec = MIN, iN =-18 mA 
Vcc = MIN, Ipy = —400 uA 
VOH 


VIN = Vin or VIL per Truth Table 


lo. = 4.0 mA | Vcc = MIN, Vin = Vip or 
lo. = 8.0 mA Vi_ per Truth Table 


Vec = MAX, VIN =2.7V 
A Vcc = MAX, VIN = esd 
A Vcc _ MAX, VIN =0.4V 


cS 
2/5 
mo te2) 
.e) 


V 
Vv 


XM,XC 
VOL Output LOW Voltage 
ly Input HIGH Current 


_ 
— 
a 


> 


mM 


| 


Output Short Circuit 
! = = 
Os Current (Note 5) . Vec = MAX, Vout = OV 
lec Power Supply Current | 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
Operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


= 


AC CHARACTERISTICS: Ta = 25°C 


. | 
PARAMETER alk 


a 
16 
17 
Propagation Delay, 
Enable to Output 
Propagation Delay, 8 
Data to Output 7 


SYMBOL 


Vout 1.3V 1.3V Vout 1.3V 1.3V 


Fig. 1 Fig. 2 
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F54LS/74LS353 
DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The LSTTL/MSI 54LS/74LS353 is a Dual 4-Input Multiplexer with LOGIC SYMBOL 
3-state outputs. It can select two bits of data from four sources using common select 
inputs. The outputs may be individually switched to a high impedance state with a 
HIGH on the respective Output Enable (Ep) inputs, allowing the outputs to interface 
directly with bus oriented systems. It is fabricated with the Schottky barrier diode 
process for high speed and is completely compatible with all Fairchild TTL families. 


e INVERTED VERSION OF 54LS/74LS253 
SCHOTTKY PROCESS FOR HIGH SPEED 
MULTIFUNCTION CAPABILITY 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS £02 (0a N12 '2a '3a lob "1b !2b 3 Foo 
FULLY TTL AND CMOS COMPATIBLE : 


10 11 12 13 15 


PIN NAMES LOADING (Note a) 


So, S14 Common Select Inputs 05 UU, 0.25 ULL. 

Multiplexer A | 

Eo, Output Enable (Active LOW) Input 0.5 U.L. 0.25 U.L. 

loa — '3a Multiplexer Inputs OS UL, 0.25 U.L. 

rie Multiplexer Output (Note b) 65(25) ULL. 5(2.5) U.L. 

Multiplexer B Vcc = Pin 16 

Eop Output Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. oe ee 

lob — !ab Multiplexer Inputs 0:5 U-L. 0.25 ULL. 

2b Multiplexer Output (Note b) 65(25) ULL. 5(2.5): UL. CONNECTION DIAGRAM 
NOTES: DIP (TOP VIEW) 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 65 U.L. for 
Commercial Temperature Ranges. 


LOGIC DIAGRAM 
13 lab Mb lOb \3a '2a Na '0a EQa 


pe pPpPpp pee Pp pP pg 


[fee 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


Vcc =Pin16 | 
GND=Pin 8 
© = Pin Numbers 


FAIRCHILD e F54LS/74LS353 


FUNCTIONAL DESCRIPTION — The 54LS/74LS353 contains two identical 4-input Multiplexers with 3-state outputs. 
They select two bits from four sources selected by common select inputs (So, S1). The 4-input multiplexers have individual 
Output Enable (Eoa, Eob) inputs which when HIGH, forces the outputs to a high impedance (high Z) state. 


The logic equations for the outputs are shown below: 
Za=Eoa* (loa * $1 ° Sot lia’ $1 * So + !2a* $1 * So + !3a * $1 * So) 
b= Eob * (lob * $4. ° Sot tb * S1-° Sot lap * $1 * Sq + 3p * S41 * SQ) 


If the outputs of 3-state devices are tied together, all but one device must be in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose 
outputs are tied together are designed so that there is no overlap. 


TRUTH TABLE 


SELECT OUTPUT 
INPUTS PAT AANEOTS ENABLE 


OUTPUT 


Xx X X x Xx X H (Z) 
L L a Xx Xx X L H 
L L H X Xx X L L 
H L x. L X X L H 
H L Xx H X X L L 
L H X X L X L H 
L H Xx X H X L L 
H H xX X X L L H 
H H X X X H L LE 


HIGH Level 

LOW Level 

Immaterial 

Z) = High Impedance (off) 

Address inputs Sg and S1 are common to both sections. 


H 
L 
X 


( 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5Vto+7.0V. 
“Input Voltage (dc) —0.5Vto+15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vtot10V 
Output Current (dc) (Output LOW) | +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER 
74LS353XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


LIMITS 
SYMBOL PARAMETER | ums NIT TEST CONDITIONS 
rammmeren baw OS i 
"Fe input HIGH Voltage 20 v | Guaranteed Input HIGH Voltage 
for All Inputs 
Vep Input Clamp Diode Voltage | | 0.65 | 15 | Mv Vcc = MIN, Inq = -18 MA 
von Super HiGh Valiage | xm | 24 | 34 | y On = = em “ec = Me i Ie 
F , xmxc | | 0.25 | 04 | v_ | lop=4.0ma_|Vcc= MIN, VIN = Vin or 
VoL utput LOW Voltage — 
lozH Output Off Current HIGH ff | 20 | wa | Vee = MAX, Vout = 2.7 V, VE =2.0V 
lozL Output Off Current LOW F || 20 Voc = MAX, Voyz = 0.4 V, VE = 2.0V 
20 rN Voc = MAX, Vin, = 2.7 V 
" nae Hieircanen | | | 20 | A | Vee IN 
i: Input LOW Current ff 04 Voc = MAX, Viy = 0.4 V 
Output Short Circuit 
| . =100 A Vcc = MAX, V =OV 
Power Supply Current, = = i 
lec Power Supply Current, a Vann = MAX Vieo= OV VeH45 Vv 
Outputs Off CC VIN peEu™ 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case’”’ conditions. 

3. The specified LIMITS represent the ‘‘worst case’’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ty = 25°C 


LIMITS 
PARAMETER UNITS TEST CONDITIONS 
tpLH Propagation Delay, Fig. 1 Cy = 15 pF 
tPHL Data to Output 
tpLH Propagation Delay, Fig. 1 Ci = 15 pF 
tpHL Select to Output 
tp7H Output Enable Time 12 18 Figs. 4, 5 
to HIGH Level C; = 15 pF 
Ry = 2 kQ 
tpz, Output Enable Time L 
to LOW Level 
tpLz Output Disable Time Figs. 3,5 
from LOW Level Ci = 5 pF 
Ry = 2 kQ 
tpHz Output Disable Time Figs. 4,5 | + 
from HIGH Level 
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TO OUTPUT 
UNDER TEST 


i | 


“Includes Jig and Probe Capacitance 


FAIRCHILD @ F54LS/74LS353 


3-STATE WAVEFORMS 


AC LOAD CIRCUIT 
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SWITCH POSITIONS 


SYMBOL 


Cows aw 
[Pez [Oven [cise 
| Closed | 


F54LS/74LS365 e F54LS/74LS366 


F54LS/74LS367 ¢ F54LS/74LS368 
3-STATE HEX BUFFERS 


DESCRIPTION—These devices are high-speed Hex Buffers with 3-state outputs. They are organized as single 6-bit or 2-bit/ 
4-bit, with inverting or non-inverting data (D) paths. The outputs are designed to drive 15 TTL Unit Loads or 60 Low Power 
Schottky loads when the Enable (E) is LOW. . 


When the output Enable Input (E) is HIGH, the outputs are forced to a high impedance “off” state. If the outputs of the 3-state 
devices are tied together, all but one device must be in the high impedance state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that Output Enable signals to 3-state devices whose outputs are tied together are 
designed so there is no overlap. 


54LS/74LS365 54LS/74LS366 
HEX 3-STATE BUFFER WITH HEX 3-STATE INVERTER BUFFER 
COMMON 2-INPUT NOR ENABLE WITH COMMON 2-INPUT NOR ENABLE 
Veo &2 E 


TRUTH TABLE 


INPUTS 


INPUTS 


OUTPUT OUTPUT 
(= [0 | ei Ee, D) 
L a 
L |t | H 
H | x | x 
x | H | Xx 
54LS/74LS367 54LS/74LS368 
HEX 3-STATE BUFFER HEX 3-STATE INVERTER BUFFER 
SEPARATE 2-BIT AND 4-BIT SECTIONS SEPARATE 2-BIT AND 4-BIT SECTIONS 


ets 


7S output | 
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FAIRCHILD ¢ F54LS/74LS365 ¢ F54LS/74LS366 ° F54LS/74LS367 ¢ F54LS/74LS368 


GUARANTEED OPERATING RANGES: 


SUPPLY 


VOLTAGE 
PERATURE 
ee 4.5 V 5.0 V 5.5 V | -55°Cto+125°C 
54LS367XM 54LS368XM 
74LS365XC 74LS366XC 0°C to +70°C 
74LS367XC 74LS368XC aio 5.0V 6.25 V 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available. on this product. . 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE unless otherwise specified 
LIMITS | 


Guaranteed Input HIGH Voltage 
I V 
IL 


; ) XC for All Inputs 
| xe | | 8 | 
Vep Input Clamp Diode Voltage }-0.65 | -1.5 | Vv 


o [ener Pet EL St — 
| ee 


SYMBOL PARAMETER 


Vec = MIN, iN =-18mMmA 


[lon ==1.0 mA] Veg = MIN, Vin = Vin oF 


Vii per Truth Table 


OL = 
| Output Off Current HIGH uA Vec = MAX, V, =2.4V, VE=2.0V 
OZH . CC OUT E 


We 
Output Short Circuit _ - 
Power Supply | 54LS/74L8365/367, | | 135 | 24. : 

NOTES: 


1, For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. . . 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


hy Input HIGH Current | 


lec Voc = MAX, Vin = 0 V, Ve = 4.5 V 


AC CHARACTERISTICS: Ta = 25°C, Vcc = 5.0 V (See Page 5-322 for Waveforms) 


LIMITS 


tpLH Propagation Delay, Data to Output C, = 45 pF 
tPHL 54LS/74LS365/367 
tpLH Propagation Delay, Data to Output C, = 45 pF 
tPHL 54LS/74LS366/368 
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FS4LS/74L$373 
OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS373 consists of eight latches with 3-state outputs for 
bus organized system applications. The flip-flops appear transparent to the data (data 
changes asynchronously) when Latch Enable (LE) is HIGH. When LE is LOW, the data 
that meets the set-up times is latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH the bus output is in the high impedence state. 


@ EIGHT LATCHES IN A SINGLE PACKAGE 

® 3-STATE OUTPUTS FOR BUS INTERFACING 

© HYSTERESIS ON LATCH ENABLE 

© INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 
@ FULLY CMOS AND TTL COMPATABLE 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impale) 


Storage Temperature —65°C t 
Temperature (Ambient) Under Bias 55°C | 
~ Vee Pin Potential to Ground Pin | | +7.0V 
*Input Voltage (dc) < —-0.5Vto +15 V_ 
*Input Current (dc) - =30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) = -0.5 Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 
“* Either Input Voltage limit or Input Current,imit i fici protect the inputs. 
PIN NAMES LOADING (Note a) 
Do - D7 Data Inputs 0.5 U.L. 0.25 U.L. 
LE Latch Enable (Active HIGH) 0.5 ULL. 0.25 ULL. 
input 
OE Output Enable (Active LOW) 0.5 ULL. 0.25 ULL. 
input 
Oo- 07 Outputs (Note b) 65 (25) ULL. 15 (7.5) ULL. 
NOTES: 


a) 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW 
b) The Output LOW drive factor is 7.5 U.L. for Military and 25 U.L. for Commercial (XC) 


Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 
65 U.L. for Commercial (XC) Temperature Ranges. 


eo © © 8 ® © ® ® 


LOGIC DIAGRAM 


LOGIC SYMBOL 


4 7 8 13 14 17 18 


Do Di De Ds Da Ds De D7 


Oo O1 O2 O3 O4 O5 Os O7 


2 5 6 9 12 15 16 19 


Vcc = Pin 20 
GND = Pin10 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


Beets Par R a a it ‘eh by oH ¢ 


hs fafa Falntndndy 


® © © © © © © 


Vcc = Pin 20 
GND = Pin 10 
O= Pin Numbers 
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FAIRCHILD e F54LS/74LS373 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V 
PART NUMBERS a = ‘eae TEMPERATURE 


54LS373XM 5.5 V 55°C to +125°C 
74LS373XC | 4.75v 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 


| uMiTs UNITS TEST CONDITIONS 

LMIN | TYP | MAX_ _ 

Input HIGH Volt Vv Guaranteed Input HIGH Voltage 

a leas for All Inputs 

Input LOW Voltage xm | | 7 y Guaranteed Input LOW Voltage 
xc | | 8 |_| for All inputs 


or Vi, per Truth Table 
[lou = 4.0mA [Voc = MIN, Vin = Vin 
. | lo. = 8.0mA jor Vi_ per Truth Table 


Input HIGH Current at MAX 
Input Voltage Voc = MAX, Vin = 10 V 


Input LOW Current | mA | Voc = MAX, Vin = 0.4 V 


Output Short Circuit Current 
Voc = MAX, V =OV 
(Note 3) cc OUT 


Power Supply Current, Outputs OFF 


NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the“worst case” value for the parameter. Since these “worst case” values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 

4. Typical limits are at Vcc = 5.0 V, 25°C, and maximum loading. 

3. Not more than one output should be shorted at a time. 


AC SET-UP REQUIREMENTS: T, = 25°C 


LIMITS 
" ‘ soni 
SYMBO ARAMETER MAX UNITS TEST CO ONS 


| MIN 
iz6 | Setup Tne Bata Negative Going | 0 |-20 | [mw | rer | 
[x0 | Hol Tne Oat Negatve Gong ie | 10 | 70 | | rm» | Fe1 | Voo= Sov 

a a 


Minimum LE Pulse Width HIGH or LOW 


DEFINITION OF TERMS: 

SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at 
the logic input prior to LE transition from HIGH-to-LOW in order to be recognized and transferred to the 
outputs. 

HOLD TIME (t,) — is defined as the minimum time following the LE transition from HIGH-to-LOW that 
the logic level must be maintained at the input in order to ensure continued recognition. 
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FAIRCHILD ® F54LS/74LS373 


AC CHARACTERISTICS : T, = 25°C, Voc = 5.0 V 


LIMITS 
SYMBOL PARAMETER Se UNITS TEST CONDITIONS 
| TYP 
‘t 
PLH Propagation Delay, Data to Output bs Fig. 1 C. = 15 pF 
tPHL 27 
Propagation Delay, LE to Output 
tPHL 


| tpzy | Output Enable Time to HIGH Level ae 
Output Enable Time to LOW Level |_| 


Output Disable Time from LOW Level 
| tpyz | Output Disable Time from HIGH Level 


| Figs.2,4 | 0, = 5.0 pF 


~“@—tPLH —P| tPH j<— 


OUTPUT 
Fig. 1 
VE 1.3V 1.3V VE 1.3V 1.3V 
—P|tpzLj< ~~ tpiz <— tPZH —p» <—— tPHz <_ ¥ a 
VouT 1.3V Vout 1.3V 1.3V 
VoL 
f 0.5 V 
0.5V 
Fig. 2 Fig. 3 
AC LOAD CIRCUIT 
Vcc 


SWITCH POSITIONS 


TO OUTPUT 
UNDER TEST 


Ten | Closed | Closed 


“Includes Jip and Probe Capacitance. 
Fig. 4 
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F54LS/74LS374 
OCTAL D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUT 


DESCRIPTION—The 54LS/74LS374 is a high-speed, low-power Octal D-type Flip-Flop 
featuring separate D-type inputs for each flip-flop and 3-state outputs for bus oriented 
applications. A buffered Clock (CP) and Output Enable (OE) is common to all flip-flops. 
The 54LS/74LS374 is manufactured using advanced Low Power Schottky technology and 
is compatible with all Fairchild TTL families. 


LOGIC SYMBOL 


7 


3. 4 8 13 14 17 18 


Do DO: Dz Ds Ds Ds De 


e EDGE-TRIGGERED D-TYPE INPUTS 

e BUFFERED POSITIVE EDGE-TRIGGERED CLOCK 
¢ 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

e HYSTERISIS ON OUTPUT ENABLE INPUT TO IMPROVE NOISE MARGIN © 
e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECT 
e FULLY TTL AND CMOS COMPATIBLE 


Oo O1 O2 Os O« Os O86 


6 9 12 15 16 


Vcc = Pin 20 
GND = Pin 10 


- CONNECTION DIAGRAM 
DIP (TOP VIEW) 


ADING (Note a) 


PIN NAMES 

Do-D7 Data Inputs - 0.5 ULL. 0.25 U.L. 
cP Clock (Active HIGH going edge) Input O5U.L.| 0.25 ULL. 
OE Output Enable (Active LOW) Input 0.5 ULL. 0.25 ULL. 
Oo-O7 Outputs (Note b) —— 65(25) ULL. | 15(7.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 

b. The output LOW drive factor is 7.5 U.L. for military (XM) and 25 U.L. for Commercial (XC) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (XM) and 65 U.L. for 
Commercial (XC) Temperature Ranges. 


The Flatpak version has the same 
pinouts (Connection Diagram) 
as the Dual In-line Package. 


LOGIC DIAGRAM 


= 
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FAIRCHILD e FS4LS/74LS374 


TRUTH TABLE 


= HIGH Voltage Level 
= LOW Voltage Level 
= Immaterial 

High Impedence 


N <XFC=Z 
| 


*Note: Contents of flip-flops unaffected by the state of the Output Enable input (OE) 


FUNCTIONAL DESCRIPTION—The 54LS/74LS374 consists of eight edge-triggered flip-flops with individual D-type inputs 
and 3-state true outputs. The Clock and Output Enable are common. The eight flip-flops will store the state of their individual 
D inputs that meet the set-up and hold time requirements on the LOW-to-HIGH Clock (CP) transition. With the Output Enable 
(OE) LOW, the contents of the eight flip-flops are refected on the outputs. When the OE is HIGH, the outputs go to the high 
impedence state. Operation of the OE input does not affect the state of the flip-flops. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


‘Guaranteed Input HIGH Voltage 


V Input HIGH Volt 
IH put HIGH Voltage for All Inputs 


S 

= 

af 
= 
2 


o 
N 


Guaranteed Input LOW Voltage 


Input Voit 
VIL nput LOW Voltage for All Inputs 


rf 
Ors 


Veo Input Clamp Diode Voltage 


VOH Output HIGH Voltage 
; XM,X 
Output LOW Voltage 


Vec = MIN, lIN =-18 mA 


‘IOH =-1.0mA Vcc = MIN, VIN = VIH or 
lon = —2.6 mA | Vi, per Truth Table 
lol = 12 mA | Vcc = MIN, Vin = Vin or 


x 
= 
3 5B <<< <i<f< |<] 8 


V, 
ot lo. = 24 mA | Vi, per Truth Table 
lozH Output Off Current HIGH LU Vec = MAX, VouT =2.4V, VE =2.0V 
lozi Output Off Current LOW uA Vcc = MAX, VouT = 0.4 V, VE =2.0V 
Input HIGH Current . UA Vec = MAX, Vinq = 2.7 V 
NH 
Input HIGH Current at MAX _ : 
Ne _ Input LOW Current _ | -0.4 | mA | Voc = MAX, Vin = 0.4V 
Output Short Circuit 
| A Vec = MAX, V =OV 
os Current (Note 5) j -120 | ma cc OUT 
lec Power Supply Current, Outputs OFF | 27 | 45 | mA | Voc = MAX, Viy = OV, VE= 4.5 V 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under ‘‘worst case”’ conditions. 

3. The specified LIMITS represent the ‘worst case’’ value for the parameter. Since these “worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Voc = 5.0 V, 25°C, and maximum loading. 

5. Not more than one output should be shorted at a time. 
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FAIRCHILD e F54LS/74LS374 


AC CHARACTERISTICS: Ta = 25°C, Voc =5.0 V 


LIMITS 
SYMBOL PARAMETER | UNITS TEST CONDITIONS 
| ramaweren rer 


MIN | 
a 
tern ___[OutputEnableTimetoHIGHLevel | | ||| Figs. 8,4 | CL 15pF 
tea [OutputEnableTimetoLowLevel | | | 68] Figs. 4 | A= 2kn 
tz [Output Disable TimefromLowLevel | | | a4 | ns | Figs. 2.4 | Ci =5.00F 
tevz [Output Disable Time tromHiGHLevel | | | Ru= 2ko 
| 


fax Maximum Input Frequency 


_ AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
TEST NDITIONS 
ics aubauineiians MIN Taye Tomax | ONS.) TEST GP 


Trace [winmuncoarusewanvacronow | 13 | | |» | ror 
Ts [Minimum atuptine.oatatocr | #0 | 6 | | re | Fat 
[x | MinimumHoisTine.Owatocr fo | -s | |» | fet 


DEFINITION OF TERMS: 


SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


| ns | Figs.3,.4_ 
poe Fist | Cua nF 


HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained at 
the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the 
clock transition from LOW-to-HIGH and still be recognized. 


AC WAVEFORMS 


13 V 


VoL 


0.5 V 
Fig. 2 


AC LOAD CIRCUIT 


Vcc 


Output 


TO OUTPUT 
UNDER TEST 


SWITCH POSITIONS 


TS = 


Te 
[wiz «if elo «dts | 


C." sw2 


“Includes Jig and Probe Capacitance. 


Fig. 4 
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F54LS/74LS375 
4-BIT LATCH 


DESCRIPTION — The 54LS/74LS375 is a 4-Bit D-Type Latch for use as temporary 
storage for binary information between processing limits and input/output or indicator 
units. When the Enable (E) input is HIGH, information present at the D input will be 
transferred to the Q output and, if E is HIGH, the Q output will follow the input. When E 
goes LOW, the information present at the D input prior to its set up time will be retained at 
the Q outputs. 


This device is functionally identical to the 54LS/74LS75 except for the corner power pins. 
For complete discussion of electrical characteristics, truth tables and operations infor- 
mation, refer to the 54LS/74LS75 data sheet. 


LOADING (Note a) 


PIN NAMES 
D1-D4 Data Inputs | 0.5 U.L. 0.25 ULL. 
Eo-1 Enable Input Latches 0, 1 ) 2.0 U.L. 1.0 ULL. 
Eo-3 Enable Input Latches 2, 3 2.0 'U.b. 1.0 ULL. 
Q1-Q4 Latch Outputs (Note b) 10 ULL. 5 (2.5) ULL. 
Q1-Q4 Complementary Latch Outputs (Note b) 10 ULL. 5 (2.5) ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


LOGIC SYMBOL 
4 7 9 


3 6 5 10 11 14 13 
Voc = 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 


Q (54LS/75LS75 ONLY) | 


Q 
ENABLE 


TO OTHER LATCH 
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F54LS/74LS377 


OCTAL D FLIP-FLOP 
WITH COMMON ENABLE AND CLOCK 


DESCRIPTION: The 54LS/74LS377 is an 8-bit register built using advanced Low Power LOGIC SYMBOL 
Schottky technology. This register consists of eight D-type flip-flops with a buffered 
common clock and a buffered common clock enable. The device is packaged in the ~ ye. ae de ae 
space-saving (0.3 inch row spacing) 20-pin package. 


E Do D1 De O03 Da Ds De Dr 


Qo Qi: Qe Q3 Qs Qs Qe Qr 


e 8-BIT HIGH SPEED PARALLEL REGISTERS 5 6 9 2 18 6 19 

e POSITIVE EDGE-TRIGGERED D-TYPE FLIP FLOPS | Voc = Pin 20 

e FULLY BUFFERED COMMON CLOCK AND ENABLE INPUTS GND =Pin 10 

e INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

e FULLY TTL AND CMOS COMPATIBLE CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES LOADING (Note a) 
E Enable (Active LOW) Input 

Do-D7 Data Inputs 

CP Clock (Active HIGH Going Edge) Input 

Qo-Q7 _ True Outputs (Note b) 

NOTES: — _ NOTE: 

a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. The Flatpak version has the same 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) pinouts (Connection Diagram) 

Temperature Ranges. as the Dual In-Line Package. 


LOGIC DIAGRAM | 
@ © | @ (3) @) 


peeps 


1 4 6 


© © @) @ @® 


FAIRCHILD ¢ F54LS/74LS377 


FUNCTIONAL DESCRIPTION—The F54LS/74LS377 consists of eight edge-triggered D flip-flops with individual D inputs 
and Q outputs. The Clock (CP) and Enable input (E) are common to all flip-flops. 


When E is LOW, new data is entered into the register on the next LOW-to-HIGH transition of (CP). When E is HIGH, the register 
will retain the present data independent of the CP. 


H = HIGH Voltage Level 
L =LOW Voltage Level 
X = Immaterial 


ABSOLUTE MAXIMUM RATINGS above which the useful life may be impaired. 


Storage Temperature -65° C to +150° C 
Temperature (Ambient) Under Bias -55° C to +125° C 
Vcc Pin Potential to Ground Pin -0.5Vto+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage applied to outputs (Output HIGH) -0.5Vto+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY ree 
PART NUMBERS TEMPERATURE 


54LS377XM -55° C to +125°C 
74LS377XC 4.75V 5.25 V 0° C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD ¢ F54LS/74LS377 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) | | 


LIMITS 
SYMBOL PARAMETER UNITS TEST CONDITIONS (Note 1) 


MAX 


: - 
~] 


Vin Input HIGH Voltage Guaranteed Input HIGH Voltage, All inputs 


Vit Input LOW Voltage Guaranteed Input LOW Voltage, All inputs 


x< | X< 
iE 


<< 


Twin [TP 
20] 
eae aE 
ane ae 
CC oe | 20 | | 100 | ma | veo=MAX Your=0¥ 
NOTES: 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specifica- 
tion. A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under “worst case” conditions. 

3. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temper- 
ature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 
operating ranges. 

4. Typical limits are at Vec-=5.0 V, 25° C, and maximum loading. 

5. Notmore than one output should be shorted at a time. 
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FAIRCHILD @ F54LS/74LS377 


AC CHARACTERISTICS: Ta = 25°C 


LIMITS 


PARAMETER 


Maximum Input Clock Frequency 


Propagation Delay, 
Clock to Output 


AC SET-UP REQUIREMENTS: Ta = 25°C 


<a rm 


SYMBOL PARAMETER MAX UNITS TEST CONDITIONS 


tw CP Minimum Clockpulse Width 


ts Set-up Time 
Data to Clock (HIGH or LOW) 


Hold Time, Data to Clock 


(HIGH or LOW) 


aa. Set-up Time HIGH, | - pee 
. Enable to Clock Ig. cc =9. 


7 


Hold Time HIGH, , 


Enable to Clock 


| pos 
Set-up Time LOW, 
ts(L) 
Enable to Clock 


5 
7 


Hold Time LOW, Enable to Clock 


ot 
= 
[" 


DEFINITION OF TERMS: 
SET-UP TIME (ts) is defined as the minimum time required for the correct logic level to be present at the logic input prior to the clock 
transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (tn) is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must be maintained at 
the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic level may be released prior to the 
clock transition from LOW-to-HIGH and still be recognized. 

RECOVERY TIME (trec) is defined as the minimum time required between the end of the reset pulse and the clock transition from LOW-to- 
HIGH in order to recognize and transfer HIGH Data to the Q outputs. 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA OR ENABLE TO CLOCK 


bP / tmax 
|——-- w—e 


cP 13V 13V 


*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 
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F54LS/74LS378 
HEX PARALLEL D REGISTER WITH ENABLE 


DESCRIPTION — The 54LS/74LS378 is a 6-Bit Register with a buffered common enable. 
This device is similar to the 54LS/74LS174, but with common Enable rather than common 
Master Reset. 


LOGIC SYMBOL 


@ 6-BIT HIGH-SPEED PARALLEL REGISTER 
@ POSITIVE EDGE-TRIGGERED D-TYPE INPUTS 

e FULLY BUFFERED COMMON CLOCK AND ENABLE INPUTS 
© INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFE 
e FULL TTL AND CMOS COMPATIBLE 


1 3 4 6 11 13 14 


e 
E Dy D; Dz D; D, Ds 


cP 
Qo Q, Q2 Q;.Q, Q, 


PIN NAMES ~ LOADING (Note a) 
2 5 7 10.12 15 
E Enable (Active LOW) Input 
Do-Ds Data Inputs 0.5 ULL. 
CP Clock (Active HIGH Going Edge Input) 0.5 ULL. 
Qo-Qs ‘True Outputs (Note b) 0.10 ULL. 
Vcc = Pin 16 

GND = Pin 8 

Notes: 


a. 1 TTL Unit Load (U.L.) = 404A HIGH 1.6mA LOW 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. CONNECTION DIAGRAM 


DIP (TOP VIEW) 


LOGIC DIAGRAM 


NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) 

as the Dual In-Line Package. 
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FAIRCHILD e F54LS/74LS378 


FUNCTIONAL DESCRIPTION — The 54LS/74LS378 consists of eight edge-triggered D-type flip-flops 
with individual D inputs and Q outputs. The Clock (CP) and Enable (E) inputs are common to all flip flops. 


When the E input tis LOW, new data is entered into the register on the LOW-to-HIGH transition of the CP 
input. When the E input is HIGH the register will retain the present data independent of the CP input. 


TRUTH TABLE 


H ss X No change 
L a H H 
L al L L 


H = High Voltage Level 
L = Low Voltage Level 
_ X*= Immaterial 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5 V to +7.0 V 
“Input Voltage (dc) -—0.5Vto +15 V 
*Input Current (dc) | —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5 V to +10 V 


Output Current (dc) (Output LOW) +50 mA 
* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURE 
p MIN, =| TYP, | MAX | 
54LS/74LS378XM =55°C to +125°C 
54L5/74L8378XC 5.25 V 0°C to 470°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
SYMBOL PARAMETER Ha eerie - UNITS TEST CONDITIONS 
TP 
| Guaranteed Input HIGH Voltage 

Vin Input HIGH Voltage V for All Inputs 

-saiiyatsl p xm | | | 7 | J Guaranteed input Low Voltage 
VIL nput oltage fae Allclist 
Vcp Input Clamp Diode Voltage | | 0.65 | 


ae ‘ VIN -_ Vin or VIL per Truth Table 


Output Short Circuit 
mA V = MAX, V =OV 
, Power Supply Current 27 ah Te 
ce (Note 6) CC 
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FAIRCHILD e F54LS/74LS378 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained i in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “‘worst case"’ conditions. . 

3. The specified LIMITS represent the ‘‘worst case’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 


operating ranges. 
4. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
5. Not more than one output should be shorted at a time. 


AC CHARACTERISTICS: Ta = 25°C 


us 
PARAMETER ee 


CP to Q Output ace 
Maximum Clock Frequency | go | 45 [ 


AC SET-UP REQUIREMENTS: Ta, = 25°C 


SYMBOL TEST CONDITIONS 


SYMBOL | PARAMETER = UNITS TEST CONDITIONS 
' Set-up Time, Data to a pf fone | ret 
. Clock als or LOW) 
Ss Ei 

Clock (HIGH or LOW) 
' Set-up Time, Enable to px | | | ne | ret Vcc = 5.0 V 
Clock pee or LOW) 
ee ee ee 

Clock (HIGH or LOW) 
twor ae a ee ee 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, 
SET-UP AND HOLD TIMES DATA, ENABLE TO CLOCK 


13V 13V 


TAU | i 
“= MLR *"| Ls | Bice 


tPHL pe tPLH 


13 V 1.3 V 


CP 


*The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

DEFINITION OF TERMS: 
SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present at the 
logic input prior to the clock transition from LOW-to-HIGH in order to be recognized and transferred to the 
outputs. 
HOLD TIME (t,) — is defined as the minimum time following the clock transition from LOW-to-HIGH that 
the logic level must be maintained at the input in order to ensure continued recognition. A negative HOLD 
TIME indicates that the correct logic level may be released prior to the clock transition from LOW-to-HIGH 
and still be recognized. 
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F54LS/74LS379 © 


QUAD PARALLEL REGISTER WITH ENABLE 


DESCRIPTION — The F54LS/74LS379 is a 4-Bit Register with buffered common En- 
able. This device is similar to the 54LS/74LS175 but features the common Enable rather 
than common Master Reset. 


EDGE-TRIGGERED D-TYPE INPUTS 

BUFFERED POSITIVE EDGE-TRIGGERED CLOCK 
BUFFERED COMMON ENABLE INPUT 

TRUE AND COMPLEMENT OUTPUTS 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES 


. | 0.25 ULL. 
O5U.L. | 0.25 ULL. 
O5U.L. | 0.25 ULL. 
10U.L. | 5 (2.5) ULL. 
10U.L. | 5 (2.5) ULL. 


E Enable (Active LOW) Input 
Do-D3 Data Inputs 

CP Clock (Active HIGH Goin 
Qo-Q3 True Outputs (Note b 
Qo-Q3 Complemented Outp 


Notes: 

a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6 mA LOW 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin -0.5 V to +7.0 V 
“Input Voltage (dc) -0.5Vto +15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


LOGIC DIAGRAM 
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LOGIC SYMBOL 


3.2 6 7 11:10 14 15 


Vcc = Pin 16 
GND = Pin8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD e F54LS/74LS379 


FUNCTIONAL DESCRIPTION — The 54LS/74LS379 consists of four edge-triggered D-type flip-flops 
with individual D inputs and Q and Q outputs. The Clock (CP) and Enable (E) inputs are common to all 
flip-flops. When the E input is HIGH, the register will retain the present data independent of the CP input. 


TRUTH TABLE 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 


GUARANTEED OPERATING RANGES 


PART NUMBERS TEMPERATURE 


54LS379XM 5V : ; —55°C to +125°C 
74LS379XC . _0°C to +70°C 
X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


‘DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


| LIMITS 
SYMBOL PARAMETER NITS 


U TEST CONDITIONS 


Guaranteed Input HIGH Voltage 


V Input HIGH Voltage 
A P . for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


Vcc = MIN, lin = —18 MA 
Voc = MIN, lon = —400 vA 


VIL Input LOW Voltage 


Input Clamp Diode Voltage 


VoH Output HIGH Voltage ne 
XC 

VoL Output LOW Voltage Txc | 
XC 


Input HIGH Current 


E, Dp-D3,CP 


Input HIGH Current at MAX 
Input Voltage 
E, Do-D3, CP 
Input LOW Current 
e E, Do-D3, CP 


Output Short Circuit Current 
os (Note 4) 


lec Power Supply Current 


< 
oO 
1] 


x 
= 
x 
O 
a 


LA Vec = MAX, Vin = 2.7 V 


le Noes MOG Vine 10 


= 
N 


Voc = MAX, Vin = 0.4.V 


Vin = Vin or vit per Truth Table 


lo. = 4.0mA | Voc = MIN, Vin = Vin 
lo. = 8.0 mA | or Vi, per Truth Table 


FAIRCHILD e F54LS/74LS379 


AC CHARACTERISTICS: Ta, = 25°C 


SYMBOL PARAMETER TEST CONDITIONS 


tPLH 


CP to Output 
tPHL 


Maximum Clock Frequency 


AC SET-UP REQUIREMENTS: T, = 25°C, Vcc = 5.0 V 


LIMITS 7 
SYMBOL _ PARAMETER UNITS TEST CONDITIONS 
| MIN’ | TYP saa] oss 
' Set-Up Time, Data to Clock po |} | Fia. 1 
s (HIGH or LOW) me 
th Hold Time, Data to Clock ; 
a ie 
aa 
ee! 
—_ 


Fig. 1, Voc = 5.0V 


ts Set-up Time, Enable to Clock | 30 | Fons Fig. 1 
th Hold Time, Enable to Clock FB | ons | Fig. 1 


twCOP Minimum Clock Pulse Width 17 


AC WAVEFORMS 


CLOCK TO OUTPUT DELAYS, 
CLOCK PULSE WIDTH, FREQUENCY, | 
SET-UP AND HOLD TIMES DATA, ENABLE TO CLOCK 


*The shaded areas indicate when the input is permitted to change 
for predictable output performance. 


Fig. 1 


DEFINITION OF TERMS: 


SET-UP TIME (t,) — is defined as the minimum time required for the correct logic level to be present 
at the logic input prior to the clock transition from LOW-to-HIGH in order to be recognized and 
transferred to the outputs. 

HOLD TIME (t,) — is defined as the minimum time following the clock transition from LOW-to-HIGH 
that the logic level must be maintained at the input in order to ensure continued recognition. A 
negative HOLD TIME indicates that the correct logic level may be released prior to the clock transition 
from LOW-to-HIGH and still be recognized. 
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F54LS/74LS386 
QUAD 2-INPUT EXCLUSIVE-OR GATE 


CONNECTION AND LOGIC DIAGRAM 


GUARANTEED OPERATING RANGES 


se seis | seguppry vottage | saccaanuee 


A 
54LS386XM “55°C to +125°C 
74LS386XC 4.75 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL PARAMETER | TEST CONDITIONS (Note 1) 
Input HIGH Voltage Guaranteed Input HIGH Voltage 
Input LOW Voltage Guaranteed Input LOW Voltage 


Vcc = MIN, lin = -18 mA 


Vcc = MIN, lon = -400 pA, Vin = Vit 


Vcc = MIN, lot = 4.0 mA, Vin = 2.0 V 
Vec = MIN, lot = 8.0 mA, Vin = 2.0 V 


Vo = MAX, Vin = 2.7 V 


| HI 
nput HIGH Current Veo = MAX. Vn = 10 V 


Input LOW Current Vcc = MAX, Vin = 0.4 V 


Output Short Circuit 


Vec = MAX, Vout = 0 V 
Current (Note 3) cc OUT 


Supply Current : Vcc = MAX, Vin = 0 V 


AC CHARACTERISTICS: Ta = 25°C (See Page 5-322 for Waveforms) 


LIMITS 

smear prs yy 

| ramweren ST] wwrs_| res conan 
12 
10 


NOTES: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 
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F54LS/74LS390 ¢ F54LS/74LS393 


DUAL DECADE COUNTER 


DUAL 4-STAGE BINARY COUNTER 


DESCRIPTION — The 54LS/74LS390 and 54LS/74LS393 each contain a pair of high- 
speed 4-stage ripple counters. Each half of the LS390 is partitioned into a divide-by-two 
‘section and a divide-by-five section, with a separate clock input for each section. The two 
sections can be connected to count in the 8.4.2.1 BCD code or they can count in a bi- 
quinary sequence to provide a square wave (50% duty cycle) at the final output. 


Each half of the-LS393 operates as a Modulo-16 binary divider, with the last three stages 

triggered in a ripple fashion. In both the ’LS390 and the ’LS393, the flip-flops are triggered 

by a HIGH-to-LOW transition of their CP inputs. Each half of each circuit type has a 

saree input which responds to a HIGH signal by forcing all four outputs to the 
state. 


FEATURES 

e DUAL VERSIONS OF LS290 AND LS293 

e LS390 HAS SEPARATE CLOCKS ALLOWING ~=2, =2.5, =5 

e INDIVIDUAL ASYNCHRONOUS CLEAR FOR EACH COUNTER 

e TYPICAL MAX COUNT FREQUENCY OF 50 MHZ 

e INPUT CLAMP DIODES MINIMIZE HIGH SPEED TERMINATION EFFECTS 


PIN NAMES LOADING (Note a) 
CP Clock (Active LOW going edge) Input to 

+16 (LS393) O65 UL, 1.0 UL, 
CPo Clock (Active LOW going edge) Input 

to +2 (LS390) 05 UL. 1.0 ULL. 
CP; Clock (Active LOW going edge) Input 

to +5 (LS390) 0.5 U.L. 1.5 ULL. 
MR Master Reset (Active HIGH) Input 05-U,L, 0.25 U.L. 
Qo-Q3 Flip-Flop outputs (Note b) 10 Uk 5(2.5) ULL. 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


FUNCTIONAL DESCRIPTION — Each half of the 54LS/74LS393 Operates in the Modulo 
16 binary sequence, as indicated in the +16 Truth Table. The first flip-flop is triggered by 
HIGH-to-LOW transitions of the CP input signal. Each of the other flip-flops is triggered 
by a HIGH-to-LOW transition of the Q output of the preceding flip-flop. Thus state 
changes of the Q outputs do not occur simultaneously. This means that logic signals 
derived from combinations of these outputs will be subject to decoding spikes and, 
therefore, should not be used as clocks for other counters, registers or flip-flops. A HIGH 
signal on MR forces all outputs to the LOW state and prevents counting. 


Each half of the ’LS390 contains a +5 section that is independent except for the common 
MR function. The +5 section operates in 4.2.1 binary sequence, as shown in the +5 Truth 
Table, with the third stage output exhibiting a 20% duty cycle when the input frequency is 
constant. To obtain a +10 function having a 50% duty cycle output, connect the input 
signal to CP; and connect the Q3 output to the CPo input; the Qo output provides the 
desired 50% duty cycle output. If the input frequency is connected to CPo and the Qo 
output is connected to CP1, a decade divider operating in the 8.4.2.1 BCD code is 
obtained, as shown in the BCD Truth Table. Since the flip-flops change state asynchron- 
ously, logic signals derived from combinations of ’LS390 outputs are also subject to 
decoding spikes. A HIGH signal on MR forces all outputs LOW and prevents counting. 
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LOGIC SYMBOLS 


54LS/74LS390 One Half Shown 


MR Qo Qi Qe Q3 


2, 14 9 


5,11 7, 
3,13 6,10 


Vcc = Pin 16 
GND = Pin 8 


54LS/74LS393 One Half Shown 


CONNECTION DIAGRAMS 
DIP (TOP VIEW) 


54LS/74LS390 


NOTE: 


The Flatpak version has the same 
pinouts (Connection Diagram) as 


the Dual In-Line Package. 


FAIRCHILD ¢ F54LS/74LS390 ¢ F54LS/74LS393 


54LS/74LS390 LOGIC DIAGRAM (one half shown) 


CP, 


CPo 


MR 


Qo Q: Qo . Qs 


54LS/74LS393 LOGIC DIAGRAM (one half shown) 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65° to +125°C 
Temperature (Ambient) Under Bias -55° to+125°C 
Vcc Pin Potential to Ground Pin ~ -0.5Vto+7.0V 
*Input Voltage (dc) -0.5Vto+5.5V 
*Input Curent (dc) +30 mA to +5.0 mA 
Voltage Applied to Outputs (Outputs HIGH) -0.5Vto+10V 


Output Current (dc) (Output LOW) 
“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PART NUMBERS SE Ge vec) TEMPERATURE 

3 7 P 

54LS390XM | 

54LS393XM 7 45V 5.0 V 55V -55°C to +125°C 
74LS390XC , | 
74LS393XC 4.75 V | 5.0 V 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


5-274 


FAIRCHILD ¢ F54LS/74LS390 e F54LS/74LS393 


54LS/74LS390 BCD 
TRUTH TABLE _ 
(Input on CPo; Qo CP1) 


LE 
H 
L 
| H 
H 
L 
H 
L 
H 


54LS/74LS390 + 5 
TRUTH TABLE 
(Input on CP1) 


54LS/74LS393 
TRUTH TABLE 


Oo 
Cc 
~j 
U 
Cc 
of 
” 


QO 

re) 

NOaoalwnm Ao Cc 
za 
, = 
rrr me) 8 


=— = 
- oOo © @ 


Et ELI Ee et Se 


oer 


=o 


H = HIGH Voltage Level 
L = LOW Voltage Level 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


SYMBOL | PARAMTER 
Vin Input HIGH Voltage 


Vit Input LOW Voltage xo 
XC 


Veo Input Clamp Diode Voltage | | oes | 


Vou 


XM 
Output HIGH Voltage 3 


XC 
VOL Output LOW Voltage 


Input HIGH Current 
CP, CPo, CP; MR | 


Te 


The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 


LIMITS UNITS 


ee 
a ae ee 


ee ' 


Tar [34 
fee | asf 


a 


A 
A 


A 


TEST CONDITIONS (Note 1) 
Guaranteed Input HIGH Threshold 
Guaranteed Input LOW Threshold 


Voc = lin = -18 mA 


Voc = MIN, lon = -400 vA 
Vin = Vit Or Vi per Truth Table 


Voc = MIN Vin or 
Vi per Truth Table 


Vcc = MAX 
Vin=2.7V 
Voc = MAX 
Vin = 0.4 V 
Voc = MAX 
Vout =0V 
Voc = MAX 


Conditions for testing, not shown in the table, are chosen to guarantee operation under “worst case” conditions. 


The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature and 


supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 


Input LOW Current 
MR. 
liv = 
CP, CPo 
CP, 
Output Short Circuit 
Current (Note 5) 
icc Power Supply Current | 54LS/74LS393 
NOTES: 
a. 
specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 
2. 
3. 
4. Typical limits are at Voc2 = 5.0 V, Ta = 25°C, and maximum loading. 
5. Not more than one outut should be shorted at a time. 
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AC CHARACTERISTICS: Ta = 25°C 
LIMITS 
‘deTER LIMITS | sunits | TEST CONDITIONS 
silat ee ee 


z a 
a 
~~ | meme | f= |= |= [wa 
| Peeimcontens | @ [=] pom fm 
we [ Bremen [= f= || me | oes 


AC SET-UP REQUIREMENTS: Ta = 25°C 


SYMBOL} PARAMETER pkimiTs 


| MIN | TYP | MAX | ene TEST CONDITIONS 
[CP or Po Pulse width =| S12 | 9 | | ns | Fig. 1 
w [eR Puke wan ——SSC*dtCme | w]e | 
tw | MR Pulse width | Ste | ts | Ts S| FI? | Vcc = 5.0 
tec [mato C(‘C;S OCLC 5 | to |) Ud] ons | Fl 


RECOVERY TIME (trec) — is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH to 
LOW i in order to recognize and transfer HIGH Data to the Q outputs. 


AC WAVEFORMS 
*CP 1.3V 1.3V 
: ~~" 
‘PHL beaatiy| HER 
Q 1.3V 1.3V 
Fig. 1 


Fig. 2 


*The number of Clock Pulses required between the tpHL and tpi} Measurements can be determined from the appropriate Truth Tables. 
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F54LS/74LS395 


4-BIT SHIFT REGISTER WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS395 is a 4-Bit Register with 3-state outputs and can operate 
in either a synchronous parallel load or a serial shift-right mode, as determined by the Select 
input. An asynchronous active LOW Master Reset (MR) input overrides the synchronous 
operations and clears the register. An active LOW Output Enable (OE) input controls the 
3-state output buffers, but does not interfere with the other operations. The fourth stage also 
has a conventional output for linking purposes in multi-stage serial operations. 


e@ SHIFT LEFT OR PARALLEL 4-BIT REGISTER 

@ 3-STATE OUTPUTS 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
@ FULLY CMOS AND TTL COMPATIBLE 


PIN NAMES LOADING (Note a) 
HIGH LOW 
Po-P3 Parallel inputs 05 UL, 0.25 ULL. 
Ds Serial Data input 0.5 ULL. 0.25 ULL. 
2. Mode Select input 0.5 ULL. 0.25 U.L. 
CP Clock (Active LOW) input 0.5 ULL. 0.25 ULL. 
MR Master Reset (Active LOW) input 0.5 ULL. 0.25 ULL. 
OE Output Enable (Active LOW) input 0.5 ULL. 0.25 ULL. 
Oo-O3 3-State Register Outputs — 10 ULL. 5 (2.5) ULL. 
Q3 Register Output , 10 ULL. 5 (2.5) ULL. 


NOTES: 

a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


LOGIC DIAGRAM 


P, 


ane 


= D id D i a! 
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LOGIC SYMBOL 


S Po Py Po P3 


fe) 
MR Oo 0, Op 03 


1 15 14 13 12. 


Voc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


FAIRCHILD e F54LS/74LS395 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature _ —65°C to + 150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Voc Pin Potential to Ground Pin -0.5 V to +7.0 V 

“Input Voltage (dc) —0.5 V to +15 V 

“Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PMN, [typ MAX 
54LS/74LS395XM -55°C to +125°C 
54LS/74LS395XC 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


PART NUMBERS TEMPERATURE 


FUNCTIONAL DESCRIPTION — The 54LS/74LS395 contains four D-type edge-triggered flip-flops and aux- 
iliary gating to select a D input either from a Parallel (Pn) input or from the preceding stage. When the Select input 
is HIGH, the Pn inputs are enabled. A LOW signal on the S input enables the serial inputs for eta 
operations, as indicated in the Truth Table. 


State changes are initiated by HIGH-to-LOW transitions on the Clock Pulse (CP) input. Signals on the P,,, D, and 
S inputs can change when the Clock is in either state, provided that the recommended set-up and hold times are 
observed. When the S input is LOW, a CP HIGH-LOW transition transfers data in Qp to Q,, Q; to Qo, and Qz to 
Q3. A left-shift is accomplished by connecting the outputs back to the P,, inputs, but offset one place to the left, 
i.e., O3 to Po, Oo to Py, and O, to Po, with P3 acting as the linking input from another package. 


When the OE input is HIGH, the output buffers are disabled and the Op-O3 outputs are in a high impedance 
condition. The shifting, parallel loading or resetting operations can still be accomplished, however. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 


SYMBOL PARAMETER : ae UNITS TEST CONDITIONS 


PMN | TYP [MAX | 
Input HIGH Voltage Poff anal meh NOnage 
Input LOW Voltage 


anne Guaranteed Input LOW Voltage 
for All Inputs 
von | Fre 28 ma] rv par th abe 
_ XM, XC Ff 04] Vv | top =4.0mA [Veg = MIN, Vin = Vin 
FL 0.5 | V to. = Boma __jor Vit per Truth Table 

Voc = MAX. Vin = 2.7 V 

feeeee 1 | fale a 


5-278 


FAIRCHILD e F54LS/74LS395 


AC CHARACTERISTICS : Ta = 25°C, Voc = 5.0 V 


SYMBOL PARAMETER Sa UNITS TEST CONDITIONS 


| MIN’ | TYP 

fmax__| Maximum Input Shift Frequency | 30, | _ 

'PLH Propagation Delay, Clock to Output ane AOE 5 C. = 15 pF 
ae 


tPHL 


tpHL Propagation Delay MR to Output 


AC CHARACTERISTICS: For 3-State Output Buffers 


LIMITS 
SYMBOL | PARAMETER MIN | TYP | MAX | UNITS TEST CONDITIONS 


AC SET-UP REQUIREMENTS: Ta = 25°C 


LIMITS 
; ums ene 
alts iene ae ag one ee 


wor | Coccrusewan St | es | 
is | Setup Timo, DatatoGock ———SS~sS |i 
in| Hold Tine, Selection ook ————SS~=~—S STi 


MODE SELECT — TRUTH TABLE 


Shift, RESET First Stage 
Parallel Load 


H = HIGH Voltage Level 

L = LOW Voltage Level 

X = Immaterial 

tn, n+1 = time before and after CP HIGH-to-LOW transition 


NOTE: . 
When OE is LOW, outputs O9-O3 are in the high impedance state; however, this does not affect other operations or the Q3 output. 
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AC WAVEFORMS 


The shaded areas indicate when the input is permitted to change for predictable output performance. 


SHIFT RIGHT LOAD PARALLEL DATA _ 


*The Data Input is Dg for S = LOW and Py, for S = HIGH. 


Fig. 1 


AC LOAD CIRCUIT 


SWITCH POSITIONS 


ee a 


tPZL Closed | 
(PLZ Closed 


TO OUTPUT 
UNDER TEST 


f 


“Includes Jig and Probe Capacitance. 
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F54LS/74LS398 © F54LS/74LS399 


QUAD 2-PORT REGISTER 
(QUAD 2-INPUT MULTIPLEXER WITH STORAGE) 


DESCRIPTION— The 54LS/74LS398 and 54LS/74LS399 are Quad 2-Port Registers. They 
are the logical equivalent of a quad 2-input multiplexer followed by a quad 4-bit edge- 
triggered register. A Common Select input selects between two 4-bit input ports (data 
sources). The selected data is transferred to the output register on the LOW-to-HIGH 
transition of the Clock input. The 54LS/74LS398 features both Q and Q inputs, while the 
54LS/74LS399 has only Q outputs. 


e SELECT FROM TWO DATA SOURCES 

e FULLY POSITIVE EDGE-TRIGGERED OPERATION 

e BOTH TRUE AND COMPLEMENTED OUTPUTS ON 54LS/74LS398 

e INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

e FULLY CMOS AND TTL COMPATIBLE 

PIN NAMES LOADING (No 

Ss Common Select Input | | 0.25 ULL. 
CP Clock (Active HIGH Going Edge) Input © 0.25 ULL. 
loa — log Data Inputs From Source 0 : 0.25 UL; 
lia— loa Data Inputs From Sou 0.6 'U.L. 0.25 U.L, 
Qa— Qa Register True Out} 1.0U.L 5(2.5) ULL. 
Qa—Qg Register Complementary Stick (Noteb) 10U.L. §(2.5) UL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Tem- 
perature Ranges. 


FUNCTIONAL BLOCK DIAGRAM 


* 54LS/74LS398 only 
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LOGIC SYMBOL 
34 65 


11:12 «#14 13 


loa Ita lob Nab toc sted I 


54LS/74LS399 


LOGIC SYMBOL 


5 7 6 14 15 


17 16 


loa tha lob Nib loc Ite doa Ih 


54LS/74LS398 


12 13 


Veco =Pin20 
GND = Pin 10 


19 18 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 
54LS/74LS399 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 
54LS/74LS398 


FAIRCHILD ¢ F54LS/74LS398 ¢ F54LS/74LS399 


~ FUNCTIONAL DESCRIPTION — The 54LS/74LS398 and 54LS/74LS399 are high-speed Quad 2-Port Registers. They 
select four bits of data from two sources (Ports) under the control of a common Select Input (S). The selected data is 
transferred to a 4-Bit Output Register synchronous with the LOW-to-HIGH transition of the Clock input (CP). The 4-Bit RS 
type output register is fully edge-triggered. The Data inputs (1) and Select inputs (S) must be stable only a set-up time prior 
to and hold time after the LOW-to-HIGH transition of the Clock input for predictable operation. The 54LS/74LS398 has 
both Q and Q Outputs available. | 


FUNCTION TABLE 


INPUTS OUTPUTS 


* 54LS/74LS398 ONLY 


| = LOW Voltage Level one set-up time prior to the LOW-to-HIGH clock transition 
h = HIGH Voltage Level one set-up time prior to the LOW-to-HIGH clock transition 
L =LOW Voltage Level 

H = HIGH Voltage Level 

X = Immaterial 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 
TEMPERATURES 


54LS398 


54LS399 


X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55° to+125°C 
Vcc Pin Potential to Ground Pin -0.5Vto+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


pele UNITS TEST CONDITIONS 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


SYMBOL PARAMETER 


Vin Input HIGH Voltage 


2) 


= 
S 5 ge 


Input LOW Voltage 


=< 
= 
i 
Ors 


N]& N 
NO ie) 


Input Clamp Diode Voltage Vec = MIN, lin = -18 mA | 
Vcc =MIN, lon = —400 UA 


Vin = Vin or Vip per Truth Table 


V loL = 4.0 mA | Vcc = MIN, Vin = Vin or 
V lo =8.0mA VIL per Truth Table 


LU Vec = MAX, VIN =2.7V 
mA Vec = MAX, VIN =10V 
mA Voc = MAX, Vin = 0.4 V 


< 
QO 
oO 


XM 
XC 


XM,XC 


Output HIGH Voltage 


VOL Output LOW Voltage 


x< 
oO 


< 
Oo 
i 


Oo 
> 


lH Input HIGH Current 


Ne Input LOW Current 


Output Short Circuit 


| A Vec = MAX, V =OV 
OS Current (Note 5) m CC | OUT 


“N 
wo 


lec Power Supply Current mA Vec = MAX 
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. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

. Conditions for testing, not shown in the Table, are chosen to guarantee operation under “worst case” conditions. 

. The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 
system operating ranges. 

. Typical limits are at Vcc =5.0 V, Ta = 25°C. 

. Not more than one output should be shorted at a time. 


p00 PARAMETER 
Propagation ae 
Clock to Output Q 
Propagation Delay, Clock to 0 
(LS398 only) | 


a 


PARAMETER ee | UNITS TEST CONDITIONS 


Clock Pulse Width (HIGH) ae Ta an SRS iat 
Clock Pulse Width (LOW) a 


Set-up Time, Data to Clock | 20 
Hold Time, Data to Clock a ae 


Set-up Time, Select to Clock el NG a 
Hold Time, Select to Glock ois 


DEFINITIONS OF TERMS: 


SET-UP TIME (ts) — is defined as the minimum time required for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recognized and transferred to the outputs. 


HOLD TIME (th) — is defined as the minimum time following the clock transition from LOW-to-HIGH that the logic level must 
be maintained at the input in order to ensure continued recognition. A negative Hold Time indicates that the correct logic 
level may be released prior to the clock transition from LOW-to-HIGH and still be recognized. 


AC WAVEFORMS 


MM, 


*The shaded areas indicate when the input is permitted to 
change for predictable output performance. 
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FS4LS/74LS490 
DUAL DECADE COUNTER 


DESCRIPTION — The 54LS/74LS490 contains a pair of high-speed 4-stage ripple coun- LOGIC SYMBOL 
ters. Each half of the 54LS/74LS490 has individual Clock, Master Reset and Master Set (EACH HALF) 
(Preset 9) inputs. Each section counts in the 8, 4, 2, 1 BCD code. a 


MS 
@ DUAL VERSION OF 54LS/74LS90 
@ INDIVIDUAL ASYNCHRONOUS CLEAR AND PRESET TO 9 FOR EACH COUNTER MR QQ; Q2Q, 
@ COUNT FREQUENCY — TYPICALLY 65 MHz 
@ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 


@ TTL AND CMOS COMPATIBLE 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES LOADING (Note a) 

' MS Master Set (Set to 9) Input 05 Ut; 0.25 ULL. 
MR Master Reset 0.5 U.L, 0.25 ULL. 
CP Clock Input (Active LOW Going Edge) 1.5 U.L. | 1.5 ULL. 
Qo-Q3 Counter Outputs (Note b) 10 U.L. | 5 (2.5) UL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1.6 mA LOW 
b. The Output LOW drive factor is 2.5 U.L. for MILITARY (XM) and § U.L. for COMMERCIAL (XC) 
Temperature Ranges. 


LOGIC DIAGRAM (ONE HALF SHOWN) 


és) 


L 
H 
L 
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L 
H 
L 
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Zar ryre core eo 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 V to +7.0 V 
*Input Voltage (dc) | —0.5 Vto +15 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


~ “Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vec) 


PART NUMBERS TEMPERATURE 


54LS490XM 
74LS490XC 


—55°C to +125°C 
0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 


LIMITS 
SYMBOL PARAMETER Tin | TYP | UNITS TEST CONDITIONS 
TyP_| MAX 
| Input HIGH Voltage 
V Input HIGH Voltage V cuetoneen nee ee 
o | for All Inputs 
. X 


Vep Input Clamp Diode Voltage 


XM 
Vou Output HIGH Voltage 

XC 

XC, XM 
VoL Output LOW Voltage XC 


Input HIGH Current 
MR, MS 
cP 


Veo = MIN, Vin = Vin 
or Vi, per Truth Table 


V 
pv Vit per Truth Table 


LA Vin =2.7V 


hy — 
-~300| yA | Vin = 5.5 VCP only 
100| A | Voc = MAX, Vin = 10 V 


nm NM 
N oOo 


Voc = MAX 
Vin = 0.4 V 
lec Power Supply Current | 26] mA | Voc = MAX 


PARAMETER | a 


Ce a 
EF MR orms Pulse wah [20 | i | 
Punomsweee dT ts | te | 
DEFINITION OF TERMS: 


RECOVERY TIME (tre,) — is defined as the minimum time required between the end of the MS or MR 


pulse and the clock transition from HIGH-to-LOW in order to recognize and transfer HIGH Data to the Q 
outputs. 
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AC CHARACTERISTICS: T, = 25°C 


SYMBOL 


fax 
tPLH 
tPHL 
tPLH 
tPHL 
tPLH 
tPHL 
tPHL 


tPLH 
tPHL 


NOTES: 


1 


2. 
3. 


a > 


LIMITS | 
PARAMETER eye ar) UN TEST CONDITIONS 


Maximum Input Count Frequency 


Propagation Delay CP to Q, or Q as , 
ia : : 19 Vec = 5.0 V 
eal = 15 pF 


Ri = 2 kN 
Propagation Delay, MR to Output 


Propagation Delay, MS to Output 


. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A copy of this 


specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

Conditions for testing, not shown in the table, are chosen to guarantee operation under “worst case” conditions. 

The specified LIMITS represent the “worst case” value for the parameter. Since these “worst case” values normally occur at the temperature and supply voltage 
extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges. 


. Typical limits are at Voc = 5.0 V, Ta = 25°C, and maximum loading. 
. Not more than one output should be shorted at a time. 


AC WAVEFORMS 
“CP 1.3V 1.3V 
= w—] 
i | — tpLH 
‘: i) V. <e 
Fig. 1 
MR & MS 1.3V 1.3V 


cP : 1.3V 
PHL | 


MS 1.3W 1.3V 


CP ; 1.3V 
tPLH —— 


Fig. 3 


*The number of Clock Pulses required between the tpz4, and tp; measurements can be determined from the Truth Table. 
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F54LS/74LS502 


8-BIT SUCCESSIVE APPROXIMATION REGISTER 


DESCRIPTION — The 54LS/74LS502 is an 8-Bit Register with the interstage logic neces- 
sary to perform serial-to-parallel conversion and provide an active LOW Conversion Com- 
plete (CC) signal coincident with storage of the eighth bit. An active LOW Start (S) input 
performs synchronous initialization which forces Q7 LOW and all other outputs HIGH. 
Subsequentclocks shift this Q7 LOW signal downstream which simultaneously backfills the 


register such that the first serial data (D input) bit is stored in Q7, the second bit in Qe, 1 > 


third in Qs, etc. The serial input data is also synchronized by an auxiliary vg flop and 
brought out on Qp. 


Designed primarily for use in the successive approximation technique 1 r alog to digital 


conversion, the 54LS/74LS502 can also be used as a serial to parallel converter, ring 
counter and as the storage and control element in recursive e digital routines. 


@ LOW POWER SCHOTTKY VER 
STORAGE AND CONTROL FOR 
A TO D CONVERTERS 

INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 
FULLY CMOS AND TTL COMPATIBLE 


L CCESSIVE APPROXIMATION 


PIN NAMES | LOADING (Note a) 


cc Conversion complete (active LOW) output (note b) 10 ULL. 5(2.5) U.L 


CP Clock Pulse (active HIGH going edge) input 0.5 ULL. 0.25 U.L. 
D Serial Data Input 0.5 ULL. 0.25 U.L. 
Qo-Q7 Parallel Register Outputs 10 ULL. 5(2.5) U.L. 
Q7 Complement of Q7 output 10 ULL. 5(2.5) U.L. 
Qp Synchronized serial data output 10 ULL. 5(2.5) U.L. 
S Start (active LOW) input 0.5 U.L. 0.25 ULL. 
NOTES: 


a) 1 TTL Unit Load (U.L.)=40uA HIGH/1.6mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias =55°C to +125 C 
¥Ge Pin Potential to Ground Pin -0.5 V to +7.0 V 

“Input Voltage (dc) —0.5Vto +15 V 

*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 Vto +10 V 
Output Current (dc) (Output LOW) +50 mA 


* Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
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LOGIC SYMBOL 


15 141312116 5 4 3 


Vec = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) 

as the Dual In-Line Package. 


FAIRCHILD e F54LS/74LS502 


LOGIC DIAGRAM 


4 oo 


ee 


at 


rH 
| os A 
JI HOLY 


—F oh 
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e e 
——————— a | 
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Q, Q, Q, SEENOTE Q, — Q, Q 


Note: Cell logic is repeated for register stages Qs to Q,. 


FUNCTIONAL DESCRIPTION — The register stages are composed of transparent RS latches arranged 
in Master/Slave pairs. The master and slave latches are enabled separately by non-overlapping com- 
plementary signals 4, and 2 derived internally from the CP input. Master latches are enabled when CP is 
LOW and slave latches are enabled when CP is HIGH. Information is transferred from master to slave, and 
thus to the outputs, by the LOW-to-HIGH transition of CP. 


Initializing the register requires a LOW signal on S while exercising CP. With S and CP LOW, all master 
latches are SET (Q side HIGH). A LOW-to-HIGH CP transition, with S remaining LOW, then forces the 
slave latches to the condition wherein Q, is LOW and all other register outputs, including CC, are HIGH. 
This condition will prevail as long as S remains LOW, regardless of subsequent CP rising edge. To start 
the conversion process, S must return to the HIGH state. On the next CP rising edge, the information 
stored in the serial data input latch is transferred to Qp and Qz, while Q¢ is forced to the LOW state. On the 
rising edge of the next seven clocks, this LOW signal is shifted downstream, one bit at a time, while the 
serial data enters the register position one bit behind this LOW signal, as shown in the Truth Table. Note 
that after a serial data bit appears at a particular output, that register position undergoes no further 
changes. After the shifted LOW signal reaches CC, the register is locked up and no further changes can 
occur until the register is initialized for the next conversion process. 


Figure 1 shows a simplified hook-up of a 54LS/74LS502, a D/A converter and a comparator arranged to 
convert an analog input voltage into an 8-bit binary number by the successive approximation technique. 
Figure 2 is an idealized graph showing the various values that the D/A converter output voltage can 
assume in the course of the conversion. The vertical axis is calibrated in fractions of the full-scale output 
capability of the D/A converter and the horizontal axis represents the successive states of the Truth Table. 
Attime t,, Q7 is LOW and Q¢-Qo are HIGH, causing the D/A output to be one-half of full scale. If the analog 
input voltage is greater than this voltage the comparator output (hence the D input of the 54LS/74LS502) 
will be LOW, and at times t, the D/A output will rise to three-fourths of full scale because Q7 will remain 
LOW and contribute 50% while Qg is forced LOW and contributes another 25%. On the other hand, if the 
analog input voltage is less than one-half of full scale, the comparator output will be HIGH and Q; will go 
HIGH at to. Qe will still be forced LOW at tz, and the D/A output will decrease to 25% of full scale. 


Thus with each successive clock, the D/A output will change by smaller increments. When the conversion 
is completed at tg, the binary number represented by the register outputs will be the numerator of the 
fraction n/256, representing the analog input voltage as a fraction of the fullscale output D/A converter. 
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FAIRCHILD e F54LS/74LS502 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (V 

en feURERATUGE 
joomin | tye | max | 

54LS/74LS502XM —55°C to +125°C 


54LS/74LS502XC 4.75V 0°C to +70°C 


X = package type; F for Flatpack, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


TRUTH TABLE 


H = HIGH Voltage Level 
L = LOW Voltage Level 
X = immaterial 


Qp 
cc CONVERSION | 
Pr COMPLETE 
Q, Qs Qs Q, Q3 Qo Q, Qo 


DIGITAL 
OUTPUT 
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COMPARATOR 


8-BIT D/A CONVERTER 


ANALOG INPUT 


Fig. 1 
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FS54LS/74LS540 e F54LS/74LS541 
OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS540 and the 54LS/74LS541 are similar in function to the LOGIC DIAGRAM 
54LS/74LS240 and 54LS/74LS241, respectively, except that Inputs and Outputs are on AND CONNECTION DIAGRAM 
opposite sides of the package (see Logic Diagram). This pinout arrangement makes thes DIP (TOP VIEW) 
devices especially useful as output ports for the Microprocessors, allowing ease of layoutand | 
greater PC board density. 


: 


© HYSTERESIS AT INPUTS TO IMPROVE NOISE’ MARGIN ~ 
e PNP INPUTS REDUCE LOADING 
© 3-STATE OUTPUTS DRIVE BUS 


e INPUTS AND OUTPUTS OPPOS IDE OF PACKAGE, ALLOWING EASIER 


@ FULLY TTL AND CMOS COMPATIBLE 


TRUTH TABLE 


J” 
- 
a 
Ld 
am 
_ 
Le 
ms 


LOGIC DIAGRAM 
AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 


EL ee | 0 | 15600 | us60 


H 


Z 
Z 
L 


L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 


Z = High Impedance 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to + 150°C 
Temperature (Ambient) Under Bias 7 —§5°C to +125°C 
Vcc Pin Potential to Ground Pin | | ~ -0.5 Vto +7.0V 
“Input Voltage (dc) | -0.5 V to +15 V 
“Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -—0.5 V to +10 V 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc | 
PART NUMBERS TEMPERATURE 


<j 
~< 
UV 
= 
> 
x< 


SaESRAOXM 45V — 5.0V- 5.5 V 55°C to +125°C 
54LS541XM | ok , 


atin 4.75 V 5.0 V 5.25 V 0°C to +70°C 
74LS541XC | 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGES (unless otherwise specified) 


SYMBOL | PARAMETER [MIN | TYP | MAX, 


Vin Input HIGH Voltage p20f 


ViL Input LOW Voltage 


TEST CONDITIONS 


y Guaranteed Input HIGH Voltage 
for All Inputs 


>< | X< 

Om 
a 
= 
— 
” 

fo) 

N 
Cc 
= 
5 
2) 


Guaranteed Input LOW Voltage 
for All Inputs 


Vcc = MIN, lin = —18 mA 


y  Llon= =12 ma | Veo = MIN, Vin = Vin 
lon = —15 mA | or Vi, per Truth Table 

lo = 12mA Voc = MIN, VIN = Vin 
lo. = 24 mA | or Vi, per Truth Table 


Voc = MAX, Vout = 2.4 V, Ve = 2.0V 


Input Clamp Diode Voltage 


< < 

fe) fe) 

= 0 
x< x< | X< 
o ok F< 
Nm] 
pip 
i) 
- 


_ Output HIGH Voltage | 


VoL Output LOW Voltage 


lozZH Output Off Current HIGH a Sa 


x 
= 
x 
O 
Et 
Ble << 


stn A dee ied ae ee Voc = MAX. Vout = 0.4 V, Ve = 2.0V 
A Voc = MAX. Vin = 2.7 V 
lhe Input HIGH Current # cc IN 
7 mA | Voc = MAX. Vin = 10 V 


Nie Input LOW Current 


a 
Output Short Circuit Current 
os | ows Cm 
|| 9 | 
|| 82 | 


Voc = MAX, Vin = 0.4 V 


= MAX. Vout = 0V 


Power Supply 54LS/74LS540 
ee Current 54LS/74LS541 


NOTES: 

1. For conditions shown as MIN or MAX use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


Voc = MAX. Vin = OV, Ve = 4.5 V 


> > > 
< 
2) 
(@) 
| 
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AC CHARACTERISTICS : Ta, = 25°C, Voc = 5.0 V 


SYMBOL PARAMETER | _- ae UNITS | TEST CONDITIONS 


tPLH Propagation Delay, Data to Output C, = 45 pF 
(pen: 54LS/74LS540 | ‘ 


teHL 54LS/74LS541 18 


R, = 6672 


Figs. 3, 5 C. = 5.0 pF 


Vcc 


Fig. 1 


TO OUTPUT 
UNDER TEST 


SWITCH POSITIONS 


[svweor [swt] sw 
ten | Oren | Closed 
a oe 


Fig. 3 


Fig. 5 
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F54LS/74LS568 e F54LS/74LS569 


UP/DOWN DECADE COUNTER e UP/DOWN BINARY COUNTER 
WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS568 and the 54LS/74LS569 are 4-Stage Programmable 
Up/Down BCD and Binary Counters respectively. Each counter features both a Synchronous 
Reset (SR) and an Asynchronous Master Reset (MR), a single Up/Down (U/D) control and 
3-state outputs for bus organized systems. Both counters are fully edge-triggered, with all 
functions except Master Reset (MR) and Output Enable (OE) synchronized to the LO 
HIGH transition of the Clock (CP) input. | 


Function and operation of these counters is similar to the 54LS/74LS16€ 
74LS169. 


LOGIC SYMBOL 


1113 4 5 6 


U/D PE Py P, P, P; 
O] CEP 


@ FULLY SYNCHRONOUS OPERATION 9 8 16 15 14 13 


e@ FULL CARRY LOOKAHEAD FOR EASY CASCADING 

@ SINGLE UP/DOWN CONTROL INPUT 

e FULL PRESET CAPABILITY 

© 3-STATE OUTPUTS FOR BUS ORIENTED APPLICATIONS 

© INPUT CLAMP DIODES TO LIMIT HIGH-SPEED TERMINATION EFFECTS 
@ FULLY CMOS AND TTL COMPATIBLE 


Voc = Pin 20 
GND = Pin 10 


LOADING (Note a) 


PIN NAMES 
CEP Count Enable Parallel (active LOW) Input 0.5 ULL. 0.25 ULL. 
CET Count Enable Trickle (active LOW) Input 1.0 ULL. 0.5 ULL. 
CP Clock Pulse (active positive going edge) Input 0.5 ULL. 0.25 ULL. 
GC Gated Clock Output (note b) — 10.0 ULL. 0.5 (2.5) U.L. 
MR Asynchronous Reset (active LOW) Input 0.5 ULL. 0.25 ULL. 
OE 3-State Output Enable (active LOW) Input 0.5 ULL. 0.25 ULL. 
P, Parallel Data Input 0.5 ULL. 0.25 ULL. 
PE Parallel Enable (active LOW) Input 0.5 ULL. 0.25 ULL. 
On, Flip-Flop outputs (note b) | 65 (25) U.L. | 15 (7.5) ULL. 
1c Terminal Count (active LOW) Output (note b) 10 ULL. 5 (2.5) ULL. 
SR Synchronous Reset (active LOW) Input 1.0 ULL. 0.5 ULL. 
U/D Up-Down Count Control Input 0.5 ULL. 0.25 ULL. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 404A HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 
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FUNCTION TABLE 


Ts 
oo re | ee rae 


Asynchronous RESET; Q, = LOW 
Synchronous RESET; Q, = LOW 
Parallel Load; P, ~Qny 

Hold 

Hold 

Count Up 

Count Down 


~- rt K KK XX 


¢ 
L 
H = HIGH Voltage Level . 


L = LOW Voltage Level 
X = Immaterial 


GC TRUTH TABLE 
ae 


= 
X 
: 


OUTPUT 


“LU 
H 
H 
H 


*TC is generated internally. 


— 8-295 


F54LS/74L$S573 
OCTAL D-TYPE LATCH WITH 3-STATE OUTPUTS 


GENERAL DESCRIPTION — The 54LS/74LS573 is a High-Speed Octal Latch with 
Buffered Common Latch Enable (LE) and Buffered Common Output Enable (OE) 
inputs. 


LOGIC SYMBOL 


23 45 67 8 9 


Do Di D2 Ds D4 Ds De D7 


This device is functionally identical to the 54LS/74LS373, but has different pipou 

_truth tables, discussion of operations and AC and DC specifications, pl 
54LS/74LS373 Data Sheet. 

Qo Qi Q2 Q3 Q4 Qs Qe Q7 


19 18 17 16 15 14 13 12 


Vcc = Pin 20 
GND = Pin 10 


@ INPUTS AND OUTPUTS ON OPPOSITE SI 
INTERFACE WITH MICROPROCESSO 

@ USEFUL AS INPUT OR OUTPUT PORT FO 

@ FUNCTIONALLY IDENTICAL TO 54LS/7¢ 

@ INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION EFFECTS 

@ FULLY TTL AND CMOS COMPATIBLE 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


LOADING (Note a) 


PIN NAMES 
Do - D7 Data Inputs 0.5 U.L. | 0.25 ULL. 
LE Latch Enable (Active HIGH) Input 06-U.L,.) 0.25 ULL, 
OE Output Enable (Active LOW) Input 05 U.L. | 0.25 ULL. 
Oo-0O7 Outputs (Note b) 65 (25) U.L. | 15 (7.5) ULL. 
NOTES 


a) 1 TTL Unit Load (U.L.) = 40 pA HIGH 1.6 mA LOW 

b) The Output LOW drive factor is 7.5 U.L. for Military (XM) and 15 U.L. for Commercial (XC) Temperature 
Ranges. The Output HIGH drive factor is 25 U.L. Military (XM) and 65 U.L. for Commercial (XC) Temper- 
ature Ranges. 


LOGIC DIAGRAM 


ELE EL ES EL GL ELE: 
Gadatatadatada 


LATCH 


enaBie * 


Voc = Pin 20 Qo 
GND = Pin 10 
0 = Pin numbers 
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F54LS/74L$574 


OCTAL D FLIP-FLOP WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS574 is a high-speed low-power Octal Flip-Flop with a 
buffered common Clock (CP) and a buffered common Output Enable (OE). The informa- 
tion presented to the D inputs is stored in the flip-flops on the LOW-to-HIGH Clock (CP) 
transition. 

This device is functionally identical to the 54LS/74LS374 except for the pinouts. For com- 
plete discussions of operations, truth tables, AC and DC electrical specifications, refer to 
the 54LS/74LS374 data sheet. 

e INPUTS AND OUTPUTS ON OPPOSITE SIDES OF PACKAGE ALLOWING EASY 
INTERFACE WITH MICROPROCESSORS 

USEFUL AS INPUT OR OUTPUT PORT FOR MICROPROCESSORS 
FUNCTIONALLY IDENTICAL TO 54LS/74LS374 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

FULLY TTL AND CMOS COMPATIBLE 


PIN NAMES LOADING (Note a) 


Do — D7 Data Inputs 

CP Clock (Active HIGH going edge) Input 
OE Output Enable (Active LOW) Input 

Oo — O7 Outputs (Note b) 


“NOTES: 
a. 1 TTL Unit Load (U.L.) = 40 wA HIGH/1 6 m 
b. The output LOW drive factor is 7.5 U. L f 

perature ranges. The output HIGH.d 
mercial (XC) temperature range 


ABSOLUTE MAXIMUM RATINGS" 


factor is 25 U.L. for Military (XM) and 65 ULL. for Com- 


above which the useful life may be impaired) 


Storage Temperature -65°C to +150°C 
Temperature (Ambient) Under Bias -55°C to +125°C 
Vcc Pin Potential to Ground Pin -0.5V to+7.0V 
*Input Voltage (dc) -0.5Vto+15V 
*Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) -0.5Vto+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBERS 


54LS574XM 

54LS574XC 

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information 
Section for packages available on this product. 


LOGIC DIAGRAM © 


© cp 


CLOCK 


Vcc = Pin20 
GND = Pin 10 
1@) = Pin Numbers 


5-297 


LOGIC SYMBOL 


D7 


De 


Ds De 


Ds Das 


O2 O3 O4 O5 Og O7 


19 18 17 16 15 14 13 12 


Vec = Pin20 
GND = Pin 10 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 


F54LS/74LS670 


4 X 4 REGISTER FILE WITH 3-STATE OUTPUTS 


DESCRIPTION — The 54LS/74LS670 contains 16 high-speed, low-power transparent 
D-type latches arranged as four words of four bits each, to function as a 4 X 4 register file. 
Separate read and write inputs, both address and enable, allow simultaneous read and 
write operation. 


The 3-state outputs make it possible to connect up to 128 outputs to increase the word 
Capacity up to 512 words. Any number of these devices can be operated in parallel to 
generate an n-bit length. 


The 54LS/74LS170 provides a similar function to this device but it features open- 
collector outputs. 


@ SIMULTANEOUS READ/WRITE OPERATION 
@ EXPANDABLE TO 512 WORDS BY n-BITS 

@ TYPICAL ACCESS TIME OF 20 ns 

@ 3-STATE OUTPUTS FOR EXPANSION 

@ TYPICAL POWER DISSIPATION OF 125 mw 


PIN NAMES LOADING (Note a) 
D1-D4 Data Inputs 0.5 ULL, 0.25 U.L. 
Wa, Wp Write Address Inputs 0.5 ULL. 0.25 U-L; 
Ew Write Enable (Active LOW) Input 1.0:°U.L. 0.5 U.L, 
Ra. Re Read Address Inputs 0.5 U-L: 0.25 U.L. 
ER Read Enable (Active LOW) Input 1.5 U.L. 0.75 ULL, 
Q1-04 _ Outputs (Note b) 65(25) U.L. 5(2.5) U.L. 
NOTES: 


a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) 
Temperature Ranges. 
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LOGIC SYMBOL 


D; D2 D3 D4 


Vcc = Pin 16 
GND = Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as the 
Dual In-Line Package. 


2 sc 
‘D 
ire: 
ORE cme BD 
’ : g : 
Q © a. @ 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature _ —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vec Pin Potential to Ground Pin —0.5 V to+7.0 V 
*Input Voltage (dc) — —0.5Vtot15V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) . —0.5Vtot+10V 
Output Current (dc) (Output LOW) +50 mA 


*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


SUPPLY VOLTAGE (Vcc) 


PART NUMBER EMPERATURE 
° [MIN O]S~*~t~sWPS”*~*~<“‘RO#C‘sAK™SSC«Y: PRAT 
74LS670XC 475V — 5.25 V 0°C to +70°C 


X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified 


SYMBOL PARAMETER asdull 


Vin _ | Input HIGH Voltage 


ViL Input LOW Voltage 
XC 


Vcep Input Clamp Diode Voltage 


VOH Output HIGH Voltage 
XC 
XM,_XC 
VOL Output LOW Voltage XC 


loZH Output Off Current HIGH 
loz- Output Off Current LOW 


_ Input HIGH Current 
Any D, R or W 


UNITS | TEST CONDITIONS 


Guaranteed Input HIGH Voltage 
for All Inputs 


Guaranteed Input LOW Voltage 
for All Inputs 


Vcc = MIN, iN =-18 mA 


Voc = MIN, Vin = Vy oF 
Vi_ per Truth Table 
Vcc = MIN, Vin = Vin or 
Vi_ per Truth Table 


Vec = MAX, VouT = 2.7 V, ViH =2V 
Vcc = MAX, VouT = 0.4 V, Vin =2V 


= 


4 


= 


§ 


Vcc = MAX, Vin 2.7V 
60 


NH 
Input LOW Current | 
Any D, Ror W 
NL Ew Vcc = MAX, VIN =0.4V 


| ER 
Output Short Circuit - 
I = is 
Os Current (Note 5) “og~ wi Your ov 
lec Power Supply Current 


NOTES: 

1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. 
A copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘worst case” conditions. 

3. The specified LIMITS represent the ‘‘worst case” value for the parameter. Since these ‘‘worst case” values normally occur at the tempera- 

ture and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system 

operating ranges. 

Typical limits are at Vcc = 5.0 V, Ta = 25°C, and maximum loading. 

Not more than one output should be shorted at a time. 

Maximum ICc is guaranteed for the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address 

inputs are grounded and all outputs are open. 


Bs 
> 


mA Vec = MAX (Note 6) 


oo > 
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AC CHARACTERISTICS: Ta = 25°C 


SYMBOL PARAMETER HF UNITS TEST CONDITIONS 


- tpLH Propagation Delay =5V 
tPHL Ra or Re to Q Outputs oo = 15 pF 
tpLH Propagation Delay, Ry = 2 kQ 
tpHL Negative Going Ew to Q Outputs 
tpLH Propagation Delay, 
tpHL Data Inputs to Q Outputs 
Ep to Out uts Going HIGH 
R P us Vec=5V 
Cc, = §.0 pF 
Enable Time, Negative Going Ry = 2k 
Ep to OQ Outputs Going LOW See Page 5-98 for 
tpyz Disable Time, Positive Going 3-state Wave- 
Ep to Q Outputs Off from HIGH forms (Figs. 
3,4,5 
tp_z Disable Time, Positive Going 
Ep to OQ Outputs Off from LOW 


tpZL 


AC SET-UP REQUIREMENTS: Us = 26°C 


SYMBOL PARAMETER UNITS TEST CONDITIONS 


- | Pulse Width (LOW) for Eyy <b ae 
Set-Up Time, Data Inputs with 
ee 7) Respect to Positive-Going Ew 


t,D Hold Time, Data Inputs with 
Respect to Positive-Going Ew 
Fig. 6 
(Note 10) 


tsW Set-Up Time, Write Select Inputs 
(Note 9) Wa and Wg with Respect to Negative- 
Going Ew 
thW Hold Time, Write Select Inputs 
Wa and Wg with Respect to Positive- 
Going Ew 
NOTES: | 


7. The Data to Enable Set-up Time is defined as the time required for the logic level to be present at the Data input prior to the enable 
transition from LOW-to-HIGH in order for the latch to recognize and store the new data. 
8. The Hold Time (tp) is defined as the minimum time following the enable transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recognition. 
9. The Address to Enable Set-up Time is the time before the HIGH-to-LOW Enable transition that the Address must be stable so that the 
correct latch is addressed and the other latches are not affected. 
10. The shaded areas indicate when the inputs are permitted to change for predictable output performance. 
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F96L02 


LOW POWER DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 


DESCRIPTION — The TTL/Monostable 96L02 is a low-power Dual Retriggerable, 
Resettable Monostable Multivibrator which provides andoutput pulse whose duration 
and accuracy is a function of external timing components. The 96LO02 has excellent 
immunity to noise on the Vcc and ground lines. The 96L02 uses TTL inputs and 
outputs for high speed and high fan out capability and is compatible with all members 
of the Fairchild TTL family. 


CONNECTION DIAGRAM — 
DIP (TOP VIEW) 


TYPICAL POWER DISSIPATION OF 25 mW/ONE SHOT 

50 ns TYPICAL PROPAGATION DELAY 

RETRIGGERABLE 0 TO 100 % DUTY CYCLE 

TTL INPUT GATING — LEADING OR TRAILING EDGE-TRIGGERING 
COMPLEMENTARY TTL OUTPUTS 

OPTIONAL RETRIGGER LOCK-OUT CAPABILITY 

PULSE WIDTH COMPENSATED FOR Vcc AND TEMPERATURE VARIATIONS 
RESETTABLE 


*Pins for external timing. 


PIN NAMES | LOADING 


B Trigger (Active LOW) Input 
A Trigger (Active HIGH) Input 
Cp Clear (Active LOW) Input 

Q Output (Active HIGH) 

Q | Output (Active LOW) 


1 Unit Load (U.L.) = 40uA HIGH/1.6 mA LOW 


FLATPAK (TOP VIEW) 


LOGIC DIAGRAM 


*Pins for external timing. 
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FUNCTIONAL DESCRIPTION — The 96L02 dual resettable, retriggerable monostable multivibrator has two inputs per function, one active 
LOW and one active HIGH. This allows leading edge or trailing edge triggering. The TTL inputs make triggering independent of input transition 
times. When input conditions for triggering are met, a new cycle starts and the external capacitor is rapidly discharged and then allowed to 
charge. An input cycle time shorter than the output cycle time will retrigger the 96L02 and result in a continuous true output. (See Rule 9) 
The output pulse may be terminated at any time by connecting the reset pin to a logic level LOW. Active pullups are provided on the outputs 
for good drive capability into capacitive loads. Retriggering may be inhibited by tying the Q output to the active level LOW input or the Q 
Output to the active level HIGH input. 


OP 
1 


2: 


10. 


11, 


. The output pulse with (t) is defined as follows: 


. If electrolytic type capacitors are to be used, the following three configurations are recommended: 


ERATION RULES 


. An external resistor (Rx) and external capacitor (Cx) are required as shown in the Logic Diagram. 


The value of Ry may vary from 16 kQ to 220 kQ for 0 to 75°C operation. The value of Rx may vary from 20 kQ to 100 k2Q for —55 to 
+125°C operation. 


. The value of Cx may vary from 0 to any necessary value available. If, however, the capacitor has leakages approaching 1.0 uA or if stray cap- 


acitance from either terminal to ground is more than 50 pF, the timing equations may not represent the pulse width obtained. - 
Rx is in kQ, Cy is in pF 
tis inns 


3.0 | 
t= 0.33 RyCy [ + oa (for Cx > 103 pF) Where 
* for Cx < 103 pF, see Fig. 1 


A. Use with low leakage capacitors: ves oinia 
The normal RC configuration can be used predictably only if the forward capacitor leakage at Rx 


5.0 V is less than 1.0 uA, and the inverse capacitor leakage at 1.0 V is less than 1.6 uA over cx 

the operational temperature range and Rule 3 above is satisfied. mite = KO pin sis) 
B. Use with high inverse leakage current electrolytic capacitors: FD777 

The diode in this configuration prevents high inverse leakage currents through the capacitor Vec PIN 2(14) 

by preventing an inverse voltage across the capacitor. The use of this configuration is not 


recommended with retriggerable operation. ' pica 
+ - 


t ~ 0.3 RCx 
C. Use to obtain extended pulse widths: 
This configuration can be used to obtain extended-pulse widths, because of the larger timing 
resistor allowed by beta multiplication. Electrolytics with high inverse leakage currents can be 
used. 
O PIN 2 (14) 


R < Rx (0.7) (heE Qy) or <2.5 MQ whichever is the lesser cx 


Rx (min) < Ry < Rx (max) -——O Pin 1.115) 
Q1: NPN silicon transistor with hee requirements of above 
equations, such as 2N5961 or 2N5962 
t = 0.3 RCx 
This configuration is not recommended with retriggerable operation. 
. To obtain variable pulse width by remote trimming, the following circuit is recommended: ‘cy 
ener L AS CLOSE AS POSSIBLE R < Rx (MAX)—Rx 
TO DEVICE 

eb a er eee ee 


. Under any operating condition, Cy and Rx (min) must be kept as close to the circuit as possible to minimize stray capacitance and reduce 


noise pickup. 


. Input Trigger Pulse Rules. See Triggering Truth Table, following pages. 


Input to Pin 5 (11) Input to Pin 4 (12) 

Pin 4 (12) = LOW oa "2 Pin 5 (11) = HIGH bes ts 

Pin 3 (13) = HIGH saat i ‘ay ww a Pin 3 (13) = HIGH a oa say sags ON or 
Ov OV Ov ov— 


t1, tg = Min. Positive Input 
Pulse Width > GO ns PLH—e = «| til esl paid a TPL 


to, tq = Min. Negative Input cgurmur hsv a ae courur fisy _ 


Pulse Width > 60 ns 


. The retriggerable pulse width is calculated as shown below: 


a0 
wt + 1p) 4 = 0.33 XS eh tS Pt wef Lf Le 
> 
The retrigger pulse width is equal to the pulse width (t) plus a delay time. Q OUTPUT | | 


For pulse widths greater than 500 ns, tw can be approximated as t. 
Retriggering will not occur if the retrigger pulse comes within ~ 0.9 Cx ns after the initial trigger pulse. (i.e., during the discharge cycle) 


Reset Operation — An overriding active LOW level is provided on each oneshot. By applying a LOW to the reset, any timing cycle can be 
terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce spikes in the output when the 


reset is held LOW. nq nm rn n 
. INPUT 
RESET —— 


PULSE 
Q OUTPUT WIDTH 


<—— t —> 


Vcc and Ground wiring should conform to good high frequency standards so that switching transients on Vcc and Ground leads do not 
Cause interaction between one-shots. Use of a 0.01 to 0.1 uF bypass capacitor between Vcc and Ground located near the 96L02 is 
recommended. \ 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc Pin Potential to Ground Pin 
*Input Voltage (dc) 
*Input Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 


*Either Input. Voltage Limit or Input Current is sufficient to protect the inputs. 


GUARANTEED OPERATING RANGES 


PART NUMBER 


4.75 V 


X = package type; F for Flatpak, D for Ceramic Dip. 


96L02XM 
96LO2XC 


SUPPLY VOLTAGE (Vcc) 


A 


-65°C to +150°C 
-55°C to +125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-30 mA to +5.0 mA 
-0.5 V to +Vcc value 
+30 mA 


TEMPERATURE 


-55°C to +125°C 
0°C to +75°C 


DC ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise noted) 


SYMBOL CHARACTERISTIC | ne 
Vin Input HIGH Voltage a 
VIL Input LOW Voltage i 
VoH Output HIGH Voltage es 
VOL Output LOW Voltage = 
NH Input HIGH Current a 
Ne Input LOW Current az 
Isc Output Short Circuit Current 
(los) (Note 5) 

NOTES: ; 


+ 
> 


> 


> 


CONDITIONS 


Guaranteed Input HIGH Threshold Voltage 
For all Inputs 


Guaranteed Input LOW Threshold Voltage 
For all Inputs 


Vcc = MIN., lov = -0.36 mA 
Vcc = MIN., lo. = 4.80 mA 


Vcc = MAX., Vin = 2.4 V 
Vcc = MAX., Vin = 5.5 V 
Vec = MAX., Vin = 0.3 V 
Vec = MAX., Vout = 1.0 V 


Vcc = MAX. 


1. The actual testing procedures used to guarantee the Electrical Characteristics are contained in a detailed Customer Sample Specification. A 
copy of this specification can be obtained from Fairchild Digital Product Marketing, Mountain View, California. 

2. Conditions for testing, not shown in the table, are chosen to guarantee operation under ‘worst case’’ conditions. 

3. The specified LIMITS represent the ‘worst case”’ value for the parameter. Since these ‘‘worst case’’ values normally occur at the temperature 
and supply voltages extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable system operating 


ranges. 


4. Typical limits are at Voc = 5.0 V, 25° C, and maximum loading. 


5. Not more than one output should be shorted at a time. 


5-305 


FAIRCHILD ¢ F96L02 


AC CHARACTERISTICS: Ta = 25°C 


— | MAX. | 
. MAX. 
96L02XM 


| min. | Tye. | 
tPLH | Negative Trigger Input to True Output pf 75 
Negative Trigger Input to 
tPHL 
Complement Output 
timin) | Minimum True Output Pulse Width pf ep 


t 


ae Maximum Change in True Output Pulse 
_Width over Temperature Range 

96L02XC . 

tPLH Negative Trigger Input to True Output || se | mo 
Negative Trigger Input to 

tPHL 
Complement Output 

t(min) Minimum True Output Pulse Width 

[Pusewidth 


Rx Timing Resistor Range 


am Maximum Change in True Output Pulse 


LIMITS 


SYMBOL 


CONDITIONS 


UNITS 


Vcc = 5.0 V, Rx = 20k2 

Cx = 0, CL = 15 pF 

Vcc = 5.0 V, Rx =20k2 | 

Cx = 0, CL = 15 pF 

Vcc = 5.0 V, Rx = 20k2 

Cy = 0, Cy = 15 pF 

Vcc = 5.0V, Rx = 39 kQ, Cy = 1000 pF 


Rx = 39 k&, Cx = 1000 pF 


Vcc = 5.0 V, Rx = 20 k2 

Cx = 0, Cy = 15 pF | 

Vcc = 5.0 V, Rx = 20k2 

Cx = 0, C,_ = 15 pF 

Vcc =5.0V, Rx =20k2 

Cx = 0, C_ = 15 pF. 

Vcc = 5.0 V, Rx = 39 k2,Cy = 1000 pF 


Width over Temperature Range 


ie eee 
ee ee oe 
mLihS 


% Rx = 39 kQ, Cx = 1000 pF 


OUTPUT PULSE WIDTH (t) USING LOW VALUES OF Cx (Cx < 1000 pF) 
(FOR Cx > 1000 pF SEE OPERATION RULES 4 AND 5.) 


100 


10 SS US Ge 
7 | 


o£ fi | 
LA AZIZ Y 
4 AWW ALAS! 
Ry = 200 k2J | 
- = 120 ka hay 
1.0 
0.8 
0.6 
0.4 
0.2 
0.1 


Cy — TIMING CAPACITANCE — pF 


Fig. 1 
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NEGATIVE TRIGGER DELAY -- ns 


FAIRCHILD ¢ F96L02 


TYPICAL PULSE CHARACTERISTICS 


NEGATIVE TRIGGER DELAY TIME NORMALIZED OUTPUT PULSE WIDTH NORMALIZED OUTPUT PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE VERSUS OPERATING DUTY CYCLE VERSUS SUPPLY VOLTAGE 


100 
veevsev | | | { {| 


Cc. = 1§ pF 


eee eee 
-75 -25 25 75 


NORMALIZED O/P PULSE WIDTH 
NORMALIZED OUTPUT PULSE 
WIDTH VERSUS SUPPLY VOLTAGE 


Ta — AMBIENT TEMPERATURE — °C OPERATING OUTY CYCLE -% , SUPPLY VOLTAGE — VOLTS 
MIN. OUTPUT PULSE WIDTH NORMALIZED OUTPUT PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 
150 . .02 
i 
Ry = 39k22 
ae Siew 
125 1.01 


MIN OUTPUT PULSE WIDTH — ns 
8 

NORMALIZED OUTPUT PULSE WIDTH 
8 


Vcc =5.0V 
Ry = 20 ki. 


Cy =0 


-75 -25 25 75 125 -§60 -25 0 2 50 75 100 125 
Ta — AMBIENT TEMPERATURE — °C Tp, — AMBIENT TEMPERATURE - °C 


TRIGGERING TRUTH TABLE 


een ar er H = HIGH Voltage Level > Vip 
L = LOW Voltage Level < Vi. 
H>L L H Trigger X = Immaterial 


H L-H H Trigger H—L = HIGH-to-LOW Voltage Level transition 
Reset L—H = LOW-to-HIGH Voltage Level transition 


SWITCHING CIRCUITS AND WAVEFORMS Seon eurse 
f ~~ 25 kHz 


100ns Amp ~~ 3.0 V 
Width ~ 100 ns 
au tr = te © 10ns 
VIN 


4 
, tT 
GNO= Pin §& 
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F96S02 
LOW POWER SCHOTTKY 
DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 


DESCRIPTION — The 96S02 is a Dual Retriggerable and Resettable Monostable which LOGIC SYMBOL 
uses Schottky technology to provide wide delay range, stability, prediction accuracy 

and immunity to noise. The pulse width is set by an external resistor and capacitor. The 
96S02 may utilize timing resistors to 2 MO. thus reducing required capacitor values. 
Hysteresis is provided on the positive-going inputs for increased noise immunity. The 
96S02 is fully compatible with all TTL families. 


© REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS OF 10 TO 100 OVER 
CONVENTIONAL DESIGNS 

© BROAD TIMING RESISTOR RANGE — 1.5 kN TO 2 MO 

© OUTPUT PULSE WIDTH IS VARIABLE OVER A 1300:1 RANGE BY RESISTOR CONTROL 

@ PROPAGATION DELAY OF 12 ns 

© OUTPUT PULSE WIDTH STABILITY OF 0.2% OVER 0°C to 75°C TEMPERATURE RANGE 

© OUTPUT PULSE WIDTH STABILITY OF +0.3% OVER 4.75 V TO 5.25 V POWER 
SUPPLY RANGE 

© PULSE WIDTH VARIATION OF +5% FROM UNIT TO UNIT 

® 0.3 V HYSTERSIS ON BOTH TRIGGER INPUTS 

© OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 

© 27 ns TO ~ OUTPUT PULSE WIDTH RANGE 

© RESETTABLE IN 9 ns 

© SAME PINOUT AS 9602, 96L02, 96LS02 


Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES LOADING (Note a) 


lo Trigger (Active LOW) Input 0.625 U.L, 

ly Schmitt Trigger (Active HIGH) Input 0.5 U.L. 0.625 U.L. 

Cp Clear (Active LOW) Input 0.5 ULL. 0.625 U.L. 

Q Pulse (Active HIGH) Output (Note b) 25 ULL. 12.5 ULL. 

Q Pulse (Active LOW) Output (Note b) 25 ULL. 12.5 ULL. 

NOTES: . *Pins for external timing. 
a. 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW. 
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FUNCTIONAL DESCRIPTION — The 96S02 Schottky Dual Retriggerable Resettable Monostable Multivibrator has two dc 
coupled trigger inputs per function, one active LOW (Ig) and one active HIGH (14). The 14 input utilizes an internal Schmitt 
trigger with hysteresis of 0.3 V to provide increased noise immunity. The use of active HIGH and LOW inputs allows either 
leading ‘or trailing edge-triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering 
independent of input transition times. When input conditions for triggering are met, the Q output goes HIGH and the 
external capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing cycle 
will retrigger the 96S02 and result in Q remaining HIGH. The output pulse may be terminated (Q to the LOW state) at any 
time by setting the Direct Clear input LOW. Retriggering may be inhibited by tying the Q output to Ig or the Q output to 14. 
Differential sensing techniques are used to obtain excellent stability over temperature and power supply variations and a 
feedback Darlington capacitor discharge circuit minimizes pulse width variation from init to unit. Schottky TTL output 
stages provide high switching speeds and output compatibility with all TTL logic families. High impedance inputs minimize 
loading and provide compatibility with low power families such as 54LS/74LS. 


OPERATION RULES 
TIMING 


1. An external resistor (Ry) and external capacitor (Cy) are required as shown in the Logic Diagram. The value of Ry may 
vary from 1.5 kQ to 2 MQ. 


2. The value of Cy may vary from 0 to any necessary value available. If, however, the capacitor has significant leakage 
relative to Vcc/Rx the timing equations may not represent the pulse width obtained. 


3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 1 (15), the (—) 
terminal to pin 2 (14) and Ry. Pin 1 (15) will remain positive with respect to pin 2 (14) during the timing cycle; however, 
during quiescent (non-triggered) conditions, pin 1 (15) may go negative with respect to 2 (14) depending on values of Rx 
and Vcc. For values of Rx > 10 kQ the maximum amount of capacitor reverse polarity, pin 1 (15) negative with respect 
to pin 2 (14) is 500 mV. Most tantalum electrolytic capacitors are rated for safe reverse bias operation up to 5% of their 
working forward voltage rating; therefore, capacitors having a rating of 10 WVDC or higher should be used when 
Ry 2 10 kQ, 


4. The output pulse width ty for Ry > 10 k82 and Cy + 100 pF is determined as follows: 


tw =0.5 RyCy Where Ry is in k&2, Cy is in pF ae Ryx is in kQ, Cx is in uF, 


tis inns tis in ms 


5. The output pulse width for Ry < 10 kQ or Cy < 1000 pF should be determined from pulse width versus Cy or 
Ry graphs. 


6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 


1.56 k&2 


2 (14 | 
net! ; X AS CLOSE AS POSSIBLE Ry —1.5 k&2 
i TO DEVICE 


PINTIIG): ye Gye ee es 


7. Under any operating condition, Cy and Ry (min) must be kept as close to the circuit as possible to minimize stray 
capacitance and reduce noise pickup. 


8. Vcc and ground wiring should conform to good high frequency standards so that switching transients on Vcc and 
ground leads do not cause interaction between one shots. Use of a 0.01 to 0.1 uF bypass capacitor between Vcc and 
ground located near the 96S02 is recommended. 
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_ TRIGGERING 
1. The minimum negative pulse width into lo is 8 ns; the minimum positive pulse width into |, is 12 ns. 
2. Input signals exhibiting slow or noisy transitions should use the positive trigger input !4 which contains a Schmitt trigger. 


.3. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable state, input 
latching is used to inhibit retriggering. 


0, Ry 
ee 


NEGATIVE EDGE. TRIGGER _ POSITIVE EOGE-TRIGGER 


4, An overriding active LOW level direct clear is provided on each micltivibRAtor, By applying a Lowt to the clear, any timing 
cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Cp will not trigger the 96S02. 


TRIGGERING TRUTH TABLE 


PIN NO'S. 
s(11) (12), (13) | OPERATION H = HIGH Voltage Level > Vy 
L = LOW Voltage Level < Vj, 


Trigger X = Immaterial (either H or L) 
H-L = HIGH to LOW Voltage Level transition 
L-H = LOW to HIGH Voltage Level transition 


Trigger 


Reset 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin —0.5 Vto+7.0 V 
*Input Voltage (dc) —0.5 V to +5.5 V 
*input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) —0.5 V to +Vcc¢ value 
Output Current (dc) (Output LOW) +50 mA 


“Either Input Voltage Limit or Input Current is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


Xx 
PARAMETER — e 


Supply Voltage Vcc 4.75 
Operating Free-Air Temperature Range 


Input Loading for Each Input as 


Fan-out 


UNITS 


U.L. 
X = package type; D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 


Cc 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted) 


SYMBOL PARAMETER min | = Max | UNITS 
Vi Input HIGH Voltage Except Pins 4 & 12 | 20of | [ov | 
VIL Input LOW Voltage Except Pins 4 & 12 Ff 8] Vv 
Vep | Input Clamp Diode Vortage es 
Positive-Going Threshold Voltage, 
VT+ . 1.7 V- 
Pins 4 & 12 
Negative-Going Threshold Voltage, 
VT— V 
Pins 4 & 12 


2.7 


VOH Output HIGH Voltage 


2 

NH Input HIGH Current SET 

a TL cc 

Capacitor Voltage, Pin 1 (15) = || 30] v 

Vex R : —0.5 pf 307 v 
eferenced to Pin 2 (14) 

p-04] | 30] Vv 
los Output Short Circuit Current (Note 3) | -40 | -65 |-100 | mA — 
Icc Quiescent Power Supply Drain | | 48 | 70 | mA 
NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 


device type. 
2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 
3. Not more than one output should be shorted at a time. 


TEST CONDITIONS 
(Note 1) 


Guaranteed Input HIGH Voltage 
Guaranteed Input LOW Voltage 
Vcc = MIN, lin = -18 mA 


Vcc = 5.0 V, Ta = 25°C 


Vcc = 5.0 V, Ta = 25°C 


Vcc = MIN, loH = —1.0 mA 
Vin = 0.8 V 

Vcc = MIN, lo_ = 20 mA, 
VIN = Vid or Vi“ 

Vcc = MAX, Vin = 2.7 V 
Vcc = MAX, Vin = 5.5 V 
Vcc = MAX, Vin = 0.5 V 


Rx = 1.5 k2 

Vcc = 4.75 V 
Rx 2 10k 

to 5.25 V 


Rx =1M2 
Vcc = MAX, VouT =0 V 
Inputs Open 


AC CHARACTERISTICS: y= 25°C, Vcc = 5.0 V, C, = 15 pF (unless otherwise noted) 


PARAMETER 


Negative Trigger Input to True Output 


SYMBOL 


tPLH 
Negative Trigger Input S|] 2] 19} oe 
tPHL 12 
to Complement Output 
tPLH Positive Trigger Input to True Output | ff 12 | 19] ons | 
Positive Trigger Input 
tPHL 
to Complement Output | | 16 | 20) os 
‘PHL | | 66 | 10] ns | 
teLH [Clear Input to Complement Output | | 9.0 | 14] rs 
Min. Negative Trigger 
won rwmaivontg |_| 22 | 2] 
Min. Positive Trigger 
won! ruwanatonig || 72] | 
iWiMin) [Min. ClearPulsewicth ‘|__| 30 | 70| m= _ 
twimun) [Min. True Output Pulse Width | 22| _27_| 95] ns 
my inno |e) | = 
tw _[True Output Pulsewiath ——~«dia@| 82 | 58] ms | 
Rx [Timing Resistor Range ———«dttS | _—_—| 2000] ka 
st [nits onertanperr anes | | 228 | 19] 
Width over Temperature Range 
*_|mawomvecawee | | o | 19] 
Width over Vcc Range 
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CONDITIONS 


Rx = 1.5 kQ, Cx = stray capacity only 
Rx = 1.5 k2, Cx = 10 pF including stray 
and jig capacitance 

Vcc = 5.0 V, Rx = 10 kQ, Cx = 1000 pF 


kQ |Ta =O0°C to 75°C, Voc = 4.75 V to 5.25 
Ta =0Cto 75 C, Vcc = 5.0 V, 

Ry = 10 k2, Cx = 1000 pF 

Ta = 25°C, Vcc = 4.75 V to 5.25 V, 

Rx = 10 k2Q, Cx = 1000 pF 


FAIRCHILD ¢ F96S02 


TYPICAL CHARACTERISTICS 


OUTPUT PULSE WIDTH 
VERSUS TIMING RESISTOR (Rx) 
AND TIMING CAPACITOR (Cx) 


Ry — TIMING RESISTOR — k&2 


“1.0 10 100 1000 


ty — OUTPUT PULSE WIDTH (us) 


*Guaranteed Limits are 4.9 us to 5.5 us. 


OUTPUT PULSE WIDTH VERSUS 
TIMING CAPACITANCE FOR LOW 
VALUES OF Cx (S 1000 pF) 


io? 


10-4 


ty — OUTPUT PULSE WIDTH — s 
; 
fe>) 
ABS 
I 


i 
Efi ant_ 


re 
1.0 10 


100 1000 


Cy — TIMING CAPACITANCE — pF 


*Guaranteed Limits are 4.9 us to 5.5 us. 
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TYPICAL CHARACTERISTICS (Cont‘a) 


MINIMUM OUTPUT PULSE WIDTH NORMALIZED OUTPUT PULSE DELAY FROM NEGATIVE TRIGGER 


VERSUS POWER SUPPLY VOLTAGE WIDTH VARIATION INPUT lo TO OUTPUTS 
(NO EXTERNAL TIMING CAPACITOR) VERSUS AMBIENT TEMPERATURE VERSUS AMBIENT TEMPERATURE 
30 0.6 15 


Ry = 1.5k2 
Cy = 1.5 pF STRAY x oF 7 
2 2 =C44= 3:5 pF ( CAPACITANCE 1 0. 
ies ‘. — 7 = 
F 28 < 0.2 ” 13 OUTPUT (0) 
: < 2 
3 27 -— z ) a 12 
a fa) 2 
ie -_ 2 
3 = is 
> 2 5 -0.4 3 10 
2 ® 06 mag 
4 
23 8.0 
0 25 50 75 0 25 50 75 
Tq — AMBIENT TEMPERATURE ~ °C | T, - AMBIENT TEMPERATURE — °C Ta SAM PIENE TEMPERATURE S20 
DELAY FROM POSITIVE TRIGGER 
INPUT 14 TO OUTPUTS NORMALIZED OUTPUT PULSE WIDTH 
VERSUS AMBIENT TEMPERATURE VARIATION VERSUS DUTY CYCLE 


ASeeeeee see 
pi tt tt tty 


9601, 9602 (REFERENCE ONLY) 


eRe eERS cs 
PM sec 


tp}, — COMPLEMENT OUTPUT (Q) _ 


tpp — DELAY, 1, TO OUTPUTS — ns 
At — OUTPUT PULSE WIDTH VARIATION ~ % 


0 20 40 60 “80 100 
T, — AMBIENT TEMPERATURE — °C : DUTY CYCLE -% 


AC CIRCUITS AND WAVEFORMS | 
INPUT PULSE 


f ~ 100 kHz 


Amp = 3.0 V 
ann’ Width =~ 100 ns 
tr = tf <5ns 


1.5V 


—te| 'PLH |<— 


Vcc = Pin 16 
GND =Pin 8 leas 
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F96LS02 
LOW POWER SCHOTTKY 
DUAL RETRIGGERABLE RESETTABLE 
MONOSTABLE MULTIVIBRATOR 


DESCRIPTION — The 96LS02 is a Dual Retriggerable and Resettable Monostable 
which uses Low Power Schottky technology to provide wide delay range, stability, 
prediction accuracy and immunity to noise. The pulse width is set by an external 
resistor and capacitor. The 96LS02 may utilize timing resistors to 1 MO thus reducing 
required capacitor values. Hysteresis is provided on the inputs for increased noise 
immunity. The 96LS02 is fully compatible with all TTL families. 


LOGIC SYMBOL 


REQUIRED TIMING CAPACITANCE REDUCED BY FACTORS OF 
10 TO 100 OVER CONVENTIONAL DESIGNS 


BROAD TIMING RESISTOR RANGE — 1 k0 to 1 MO 


e OUTPUT PULSE WIDTH IS VARIABLE OVER A 1 
BY RESISTOR CONTROL 


PROPAGATION DELAY OF 35 ns — 


e OUTPUT PULSE WIDTH STA +0.5% OVER 
0°C to 70°C TEMPERATURE NGE 


OUTPUT PULSE WIDTH STABILITY OF +0.7% OVER 
4.75 V to 5.25 V POWER SUPPLY RANGE 


PULSE WIDTH VARIATION OF +5% FROM UNIT TO UNIT 
e 0.3 V HYSTERESIS ON BOTH TRIGGER INPUTS 

e OUTPUT PULSE WIDTH INDEPENDENT OF DUTY CYCLE 
e 35 ns TO ~ OUTPUT PULSE WIDTH RANGE 
RESETTABLE IN 20 ns 


SAME PINOUT AS 9602, 96L02, 96S02 Vcc = Pin 16 
GND=Pin 8 


CONNECTION DIAGRAM 
DIP (TOP VIEW) 


PIN NAMES LOADING (Note a) 


lo Trigger (Active LOW) Input 0.625 U.L. 
ly Schmitt Trigger (Active HIGH) Input 0.5 U.L. 0.625 U.L. 
Cp Clear (Active LOW) Input 0.5 U.L. 0.625 U.L. 
Q Pulse (Active HIGH) Output (Note b) 10 ULL. 5 (2.5) U.L. 
fe) Pulse (Active LOW) Output (Note b) 10 ULL. 5 (2.5) ULL. 


NOTES: 

a. 1 TTL Unit Load (U.L.) = 40 uA HIGH/1.6 mA LOW. 

b. The Output LOW drive factor is 2.5 U.L. for Military (XM) and 5 U.L. for Commercial (XC) Temperature 
Ranges. 


*Pins for external timing. 
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise noted 


SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS 
| | MIN MAX (Note 1) 


Vin Guaranteed Input HIGH Voltage 
Vit’ Input LOW Voltage | 
Veo 


Vv Positive-Going Threshold Voltage, 
ies Pins 4 & 12 
Vv Negative-Going Threshold Voltage, 
ve Pins 4 & 12 
Vou Output HIGH Voltage 
| 
Vor Output LOW Voltage 


hin Input HIGH Current 


hie Input LOW Current 
los Output Short Circuit Current (Note 3) 


Voc =MAX, Vour=0V 
loc Quiescent Power Supply Drain 


NOTES: 


1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

2. Typical limits are at Vcc = 5.0 V, Ta = 25°C. 

3. Not more than one output should be shorted at a time. 


E 


Guaranteed Input LOW Voltage 
Vcc =MIN, lin =-18 MA 


Voc = 5.0 V, Ta = 25°C 


< 


Voc = 5.0 V, Ta = 25°C 


o 
~J 


2.7 Vec = MIN, lon =—400 pA 


. Vin =0.8 V 


es: 

| 05 | y Vcc=MIN loL=8mA 
| 0.4 | Vin=Vinor Vit lo.=4mA 
| 20 =|) yA | Vec=MAX, Vin=2.7V 
Voc=MAX.Vin= 10 


| 04 | mA _| Voc=MAX, Vin=0.4 


AC CHARACTERISTICS: Ta = 25°C, Voc =5.0 V, Ci = 15 pF (unless other noted) 


SYMBOL PARAMETER LIMITS UNITS CONDITIONS 
A 


tPLH Negative Trigger Input to True Output 


= 
x< 


Pulse Width on |I4 
twin 
tw 


Rx Timing Resistor Range 1 


Max. Changein True Output Pulse 
Width over Temperature Range 


1 


~J 


Rx = 1k, Cx =Sstray capacity only 
Vcc = 5.0 V, Rx = 10 kO, Cx = 1000 pF 
Ta =0°C to 70°C, Voc = 4.75 V to 5.25 V 


Vcc = 5.0 V, 

Rx = 10 kN, Cx = 1000 pF 

Ta = 25°C, Vcc = 4.75 V to 5.25 V, 
Rx = 10 kN, Cx = 1000 pF 


Ta = 25°C, Vcc = 4.5 to 5.5 V 
Rx = 10 kN, Cx = 1000 pF 


tect Cx = 1000 pF 
to Complement Output 
ten Veo=5V 


— 
oO 
oo 2) 


At 


Max. Change in True Output Pulse 
Width over Vcc Range 


© 
MN 
—_ 
oO 


At 


° —_ 
x 


=| fel Atel |= ble[ f= fe 


_— 
nn 


5-315 
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FUNCTIONAL DESCRIPTION — The 96LS02 Schottky Dual Retriggerable Resettable Monostable Multivibrator has two dc 
coupled trigger inputs per function, one active LOW (lo) and one active HIGH (11). Both inputs utilize an internal Schmitt 
trigger with hysteresis of 0.3 V to provide increased noise immunity. The use of active HIGH and LOW inputs allows either 
leading or trailing edge-triggering and optional non-retriggerable operation. The inputs are dc coupled making triggering 
independent of input transition times. When input conditions for triggering are met, the Q output goes HIGH and the external 
capacitor is rapidly discharged and then allowed to recharge. An input trigger which occurs during the timing cycle will 
retrigger the 96LS02 and result in Q remaining HIGH. The output pulse may be terminated (Q to the LOW state) at any time by | 
setting the Direct Clear input LOW. Retriggering may be inhibited by tying the Q output to lo or the Q output to Ir. 


OPERATION RULES 
TIMING 


1. An external resistor (Rx) and external capacitor (Cx) are required as shown in the Logic Diagram. The value of Rx may 
vary from 1 kO to 1 MQ. . 


2. The value of Cx may vary from 0 to any necessary value available. If, however, the capacitor has significant leakage 
relative to Vcc/Rx the timing equations may not represent the pulse width obtained. 


3. Polarized capacitors may be used directly. The (+) terminal of a polarized capacitor is connected to pin 2 (14), the (-) 
terminal to pin 1 (15) and Rx. Pin 2 (14) will remain positive with respect to pin 1 (15) during the timing cycle. 


4. The output pulse width tw for Rx = 10 kN and Cx = 100 pF is determined as follows: 


tw = 0.7 RxCx Where Rx is in kQ, Cx is in pF Rx is in kQ, Cx is in pF, 


tis inns tis in ms 


5. The output pulse width for Rx < 10 kO or Cx < 1000 pF should be determined from pulse width versus Cx or Rx graphs. 
6. To obtain variable pulse width by remote trimming, the following circuit is recommended: 


1.5 kQ2 


PIN 2 (14 a 
oo k AS CLOSE AS POSSIBLE Ry -1.5kQ 


| TO DEVICE 


eS cet 9 oo ne 


7. Under any operating condition, Cx and Rx (min) must be kept as close to the circuit as possible to minimize stray | 
Capacitance and reduce noise pickup. 


8. Vcc and ground wiring should conform to good high frequency standards so that switching transients on Vcc and 
ground leads do not cause interaction between one shots. Use of a 0.01 to 0.1 uF bypass capacitor between Vcc and 
ground located near the 96LS02 is recommended. 
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TRIGGERING 


1. The minimum negative pulse width into Io is 8 ns; the minimum positive pulse trigger input I1 is 12 ns. 


2. When non-retriggerable operation is required, i.e., when input triggers are to be ignored during quasi-stable state, input 


latching is used to inhibit retriggering. 


96LS02 


NEGATIVE EDGE-TRIGGER POSITIVE EDGE-TRIGGER 


3. An overriding active LOW level direct clear is provided on each multivibrator. By applying a LOW to the clear, any timing 
cycle can be terminated or any new cycle inhibited until the LOW reset input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW. A LOW-to-HIGH transition on Cp will not trigger the 96LS02. 


TRIGGERING TRUTH TABLE 


PIN NO’S. 
5(11) 4(12) H = HIGH Voltage Level 2 Vyy 
L = LOW Voltage Level < Vy. 
Trigger X = Immaterial 
HL = HIGH to LOW Voltage Level transition 
L—H = LOW to HIGH Voltage Level transition 


Trigger 


Reset 


ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 


Storage Temperature —65°C to +150°C 
Temperature (Ambient) Under Bias —55°C to +125°C 
Vcc Pin Potential to Ground Pin | —0.5Vto+7.0 V 
*Input Voltage (dc) —0.5 Vto +5.5 V 
*Input Current (dc) —30 mA to +5.0 mA 
Voltage Applied to Outputs (Output HIGH) | | —0.5 V to +Vcc¢ value 


Output Current (dc) (Output LOW) 


*Ejither Input Voltage Limit or Input Current is sufficient to protect the inputs. 


RECOMMENDED OPERATING CONDITIONS 


| ee ee 
96LS02 
| UNITS 
ve le i wee 


+50 mA 


: 


Operating Free-Air Temiperature Range ae 


FAIRCHILD ¢ F96LS02 


AC CIRCUITS AND WAVEFORMS 
INPUT PULSE 
‘f= 100 kHz 


beg—100ns Amp ~3.0V 
Width = 100 ns 
tr=t<5ns 


VIN 


Voc = Pin 16 
GND = Pin 8 
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-F96LS32 
ADDRESS MULTIPLEXER/REFRESH COUNTER 


FOR 4K DYNAMIC RAMS 


DESCRIPTION — The 96LS32 is an Address Multiplexer and Refresh Counter for 
multiplexed address dynamic RAMS requiring refresh of up to six input addresses (or 4K 
bits for 64 x 64 organization). It multiplexes twelve bits of system supplied address to six 
output address pins. The device also contains a 6-bit refresh counter which is externally 
clocked so that either distributed or burst refresh may be used. The high performance of 
the 96LS32 makes it especially suitable for use with high-speed N-channel RAMS like 
the F4027. ! 


The 96LS32 operates from a single +5 volt power supply and is specified for operation 
over a 0 to +75°C ambient temperature range. 


SIMPLIFIES SYSTEM DESIGN 
REDUCES PACKAGE COUNT 
DRIVES HIGH CAPACITANCE LOADS 
USE FOR DISTRIBUTED OR BURST REFRESH 
STANDARD 24-PIN DIP , 
LOW POWER SCHOTTKY DESIGN MINIM 


LOGIC SYMBOL 


RS AoAs A:Ar Az As Az Ag 
RE 


AaAro As Ais 


Voc = Pin 24 


PIN NAMES : GND = Pin 12 
Ao-As Row Address Inputs 
Ac-A11 ~ Column Address Inpu 
CP Clock Pulse (ac 
| : going edge)input 
Oo-Os Address Outputs 25 UL, 3.1 ULL, CONNECTION DIAGRAM 
RE _ Refresh Enable (active HIGH) input O5U.L. 0.13 ULL. DIP (TOP VIEW) 
RS ~ Row Select (active HIGH) input 0.5 ULL. 0.13 ULL. 
ZD Refresh Counter Zero Detect 25U.L. 3.1UL. 
(active LOW) output 
NOTE: | 


a. 1 TTL unit load (U.L.) = 40 uA HIGH/1.6 mA LOW 


LOGIC DIAGRAM 


12 TOTAL 
6 TOTAL 


NOTE: 

The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 
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FUNCTIONAL DESCRIPTION — The 96LS32 Address Multiplexer/Refresh Counter performs the following functions: 


1. Row, Column and Refresh Address multiplexing 
2. Address counting for burst or distributed refresh 


These functions are controlled by two signals Refresh Enable and Row Select both of which are active HIGH TTL inputs. The 
Function Table shows the levels required to multiplex to the output: 


1. Refresh addresses (from internal counter) 
2. Row addresses (Ao through As) 
3. Column addresses (Ag through A111) 


Burst Refresh Mode 


When refresh is requested the Refresh Enable input is HIGH. This input is ANDed with the six outputs of the internal 6-bit 
counter. At each CP pulse the counter increments by one, sequencing the outputs (Oo-Os) through all 64 row addresses. 
When the counter sequences to all zeros, the Zero Detect output goes low signaling the end of the refresh sequence. Due to 
counter decoding spikes, the Zero Detect output is valid only after tcz following the LOW going edge of CP. 


Distributed Refresh Mode 


In the distributed refresh mode, one row is selected for refresh each (trefresh/n) time where n = number of rows in the device and 
refresh is the specified refresh rate for the device. For the F4027, Refresh = 2ms and n = 64, therefore one row is refreshed 
each 31 us. Following the refresh cycle at row n, the CP input is pulsed, advancing the refresh address by one row so that the 
next refresh cycle or within the refresh cycle after the specified memory device address hold time. 


Row and Column Address 


All twelve system address lines are applied to the inputs of the 96LS32. When Refresh Enable is LOW and Row Select is HIGH, 
the input Addresses Ao-As are gated to the outputs and applied to the driven memories. Conversely, when Row Select is LOW 
(with Refresh Enable still LOW). Input addresses Ae-A11 are gated to the outputs and applied to the driven memories. 


When memory devices are driven directly by the 96LS32,the address applied to the memory devices is the inverse of the 
address at the inputs due to the inverted outputs of the 96LS32. This should be remembered when checking out the 
memory system. 


FUNCTION TABLE 


Refresh Row 
Enable Select 


H X Refresh Address (from internal counter) 
L H 
L L 


H = HIGH Voltage level L=LOW Voltage level X = Immaterial 


Row Address (complement of Ao-As) 


Column Address (complement of Ac6-A11) 


AC CHARACTERISTICS: Vcc = 5 V @ 25°C | | 


SYMBOL PARAMETER CONDITIONS | 
tao Address Input to output delay CL = 15 pF, RE = LOW 
tao1 Address Input to output delay 
Row Select to output 
fe) 
fe) 


CL = 250 pF, RE = LOW 


CL = 15 pF, RE = LOW 


a 
a 

ae 

ee 
a 
ee 
pons | 
re 
ons 


Row Select to output = 
L _ 
CL = 15 pF, RE = HIGH 


PMN 
T 
3 
Tec | _RetesnEnabieto outst 
a 
es 
a 

a 


CP to ZD 


CL = 250 pF, RE = HIGH 


FAIRCHILD e F96LS32 


~ Vin = 0.4 V, Voc = Max 
Vin = 2.7 V, Voc = Max 
Vin = 10 V Vcc = Max 


a 


MIN 
(ct =< rn! See 
im input Leakage Current | 
i he re ae 
Mu input HiGH Threshold | ee | 
Mu finputLowThresnors | | 
You a 
Vou | 28 
| 24 
a 


a 


lon = 1MA, Vcc = Min 
loo = 1MA, Vcc = 5.5 V 
Voc = Min, lin = -18 mA 


A.C. TIMING WAVEFORMS 
NORMAL CYCLE 


ROW SELECT 


Ao-Ai1 


Oo-Os x eens COLUMN ADDRESS 


REFRESH 


ENABLE 
Vit 


REFRESH CYCLE 


REFRESH 
ENABLE 


poner ADDRESS 


Vout 
ZERO DETECT 


ee ne | 


= Immaterial 
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AC TEST CIRCUITS AND WAVEFORMS 

The following test circuits and conditions represent Fairchild’s typical AC test procedures. The output loading 
for standard Low Power Schottky devices is a 15 pF capacitor. Experimental evidence shows that test results 
using the additional diode-resistor load are within 0.2 ns of the capacitor only load. The capacitor only load 
also has the advantage of repeatable, easily correlated test results. The input pulse rise and fall times are 
specified at 6 ns to closely approximate the Low Power Schottky output transitions through the active thresh- 
old region. The specified propagation delay limits can be guaranteed with a 15 ns input rise time on all param- 
eters except those requiring narrow pulse widths. Any frequency measurement over 15 MHz or pulse width 
less than 30 ns must be performed with a 6 ns input rise time. 


Test Circuit for Standard Output Devices Optional Load (Guaranted — Not Tested) . 


DEVICE UNDER i 
Test T 


i ee ee 


*Includes all probe and jig capacitance 


Test Circuit for Open Collector Output Devices Pulse Generator Settings 
(unless otherwise specified) 


Frequency = 1 mHz 
Duty Cycle = 50% 
| tTLH (tr) = 6 ns 
inal tTHL (ts) = 6 ns 
~ Amplitude = 0 to 3 V 


1 DEVICE UNDER = 
= TEST T 5 pF* 


_*Includes all probe and jig capacitance 


Waveform for inverting Outputs: Waveform for Non-inverting Outputs 
VIN 1.3V 1.3V ViN 1.3V 1.3V 
4 ra a far 
Vout 1.3V 1.3V Vout 1.3V 1.3V 
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WAVEFORMS FOR 54LS/74LS73, LS74, LS76, LS78, LS107, LS109, LS112, LS113, LS114 


Fig. 1 CLOCK TO OUTPUT DELAYS, 
DATA SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH 


Fig. 2 SET AND CLEAR TO OUTPUT DELAYS, 
SET AND CLEAR PULSE WIDTHS > 


CLEAR 


Fig. 3 CLOCK TO OUTPUT DELAYS, DATA 
SET-UP AND HOLD TIMES, CLOCK PULSE WIDTH 


MUU 


*The shaded areas indicate when the input is permitted to change for predicatable output performance. 
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Fig. 1 


Voc 


swi 


TO OUTPUT 
UNDER TEST 


Fig. 2 


| ; 


Fig. 5 


SWITCH POSITIONS 


- tPZH Open Closed 


Fig. 3 
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ORDERING INFORMATION AND 6 
PACKAGE OUTLINES 


LOW POWER SCHOTTKY ORDERING INFORMATION 


Fairchild digital integrated circuits may be ordered using a simplified purchasing code in which the 
package style and temperature range are defined below. Either the 74LS series number or the old 
9LS series number may be used when ordering. 


TEMPERATURE RANGE 
M = Military -55°C to +125°C 
C = Commercial 0°C to +70°C 


74LS00 D Cc 


: Temperature 


Range 
PACKAGE STYLE Package 
Style 
D = Dual In-Line — Ceramic (Hermetic) 
P = Dual In-Line — Plastic Device 
F = Flat Package Type 


In order to accommodate varying die sizes (SSI, MSI, etc.), numbers of pins (14, 16, 20, 24, etc.) and 
package outlines, a number of different package forms are required in each of the three package 
style categories. 


The following lists indicate the specific package dimensions currently used for each device type. 
The detailed outline corresponding to each package code is shown at the end of this section. 


LOW POWER SCHOTTKY 
DEVICE MARKING EXAMPLE 


hosernes 
DC hosernes Date Code 


DEVICE 


54LS00 
54LS02 
54LS03 
54LS04 
54LS05 
54LS08 
54LS09 
54LS10 
54LS11 
54LS13 
54LS14 
54LS15 
54LS20 
54LS21 
54LS22 
54LS26 
54LS27 


MILITARY (M) 
-55°C to +125°C 


CERAMIC PER UE ATs (F) 
DIP (D) 


DEVICE 


74LS00 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS13 
74LS14 
74LS15 


74LS20 


74LS21 
74LS22 
74LS26 
74LS27 
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COMMERCIAL Ree so 
Ree so to +70°C 


CERAMIC | PLASTIC | FLATPAK (F) 
DIP (D) DIP (P) 


MILITARY (M) | COMMERCIAL (C)/INDUSTRIAL 


54LS30 
54LS32 
54LS33 
54LS37 
54LS38 
54LS40 
54LS42 
54LS47 
54LS48 
54LS49 
54LS51 
54LS54 
54LS55 
54LS73 
54LS74 
54LS75 
54LS76 
54LS77 
54LS78 
54LS83A 
54LS85 
54LS86 
54LS89 
54LS90 
54LS92 
54LS93 
54LS95B 
54LS107 
54LS109 
94LS112 
54LS113 
54LS114 
54LS125 
54LS126 
54LS132 
54LS133 
54LS136 
54LS138 
54LS$139 
54LS145 


CERAMIC | FLATPAK (F) CERAMIC | PLASTIC | FLATPAK (F) 
DIP (D) | DIP(D) | DIP(P) oe 


74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS77 
74LS78 
74LS83A 


74LS85 


74LS86 
74LS89 


74LS90 


74LS92 

74LS93 

74LS95B 
74LS107 
74LS109 
74LS8112 
74L8113 
74LS114 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 


DEVICE 


54LS151 
54LS152 
54LS153 
54LS155 
 54LS156 
54LS157 
54LS158 
54LS160 
54LS161 
54LS162 
54LS163 
54LS164 
54LS165 
54LS168 
 54LS168 
54LS169 
54LS170 
54LS173 
54LS174 
54LS175 
54LS181 
54LS182 
54LS189 
54LS191 
54LS192 
54LS193 
54LS194 
54LS195 
54LS196 
54LS197 
54LS240 
54LS241 
54LS242 
54LS243 
54LS244 
54LS245 
54LS247 
54LS248 
54LS249 
54LS251 
54LS253 
54LS257 
54LS258 
54LS259 
54LS260 
54LS266 


MILITARY (M) 


-55°C to +125°C 


CERAMIC FLATPAK (F) 
DIP (D) 


DEVICE 


74LS151 
74LS152 
74LS153 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165. 
74LS168 
74LS168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS182 
74LS189 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS240 
74LS241 
74LS242 


74LS243 | 


74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 


—74LS259 


74LS260 
74LS266 


COMMERCIAL (C)/INDUSTRIAL 


0°C to +70°C 


CERAMIC | PLASTIC |FLATPAK (F) 
DIP (D) DIP (P) 


+ No Ceramic 20 pin pkg. approved as of Sept. '77 
tt No Flatpak 20 pin pkg. approved as of Sept. ’77 


DEVICE 


54LS273 
54LS279 
54LS283 
54LS289 
54.S290 
—§4LS8293 


54LS295A 


54LS298 
54LS299 
54LS323 
54LS352 
54LS353 
54LS365 
54LS366 
54LS367 
54LS368 
54LS373 
54LS374 
54LS375 
54LS377 
54LS378 
54LS379 
54LS386 
54LS390 
54LS393 
54LS395 
54LS398 
54LS399 
54LS490 
54LS502 
54LS540 
54LS541 
54LS568 
54LS569 
54LS573 
54LS574 
54LS670 
96L02 
96LS02 


MILITARY (M) 


-55°C to +125°C 


CERAMIC | FLATPAK (F) 
DIP (D) 


COMMERCIAL (C)/INDUSTRIAL 


0°C to +70°C 


CERAMIC | PLASTIC FLATPAK (F) 
DIP (D) DIP (P) 


DEVICE 


54LS273 


| 74LS279 


74LS283 
74LS289 
74LS290 
74LS293 
74LS295A 
74LS298 
74LS299 
74LS323 
74LS352 
74LS353 
74LS365 
74LS366. 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 


74LS378 


74LS379 
74LS386 
74LS390 
74LS393 
74LS395 
74LS398 
74LS399 
74LS490 
74LS502 
74LS540 
74LS541 
74LS568 
74LS569 
74LS573 


| 74LS574 


74LS670 
96L02 
96LS02 
96S02 
96LS32 


t No Ceramic 20 pin pkg. approved as of Sept. ’77 
tt No Flatpak 20 pin pkg. approved as of Sept. '77 
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PACKAGE OUTLINES 


In Accordance with 16-Pin Cerpak 
JEDEC TO-86 Outline | 
14-Pin Cerpak 


3l 4L 


340 (6.096) 409 “ oat 
ae ; ; 
f eee .019 (0.483) ————J 
.019 (0.483) —————} , .015 (0.381) 
‘015 (0.381) TYP. 
TYP. 
.370 (9.398) .370 (9.398) a 
rt '250 (6.350) 250 (6.350) 
.004 (0.102) (6.350) 75 
ee —_——— .006 (0.152) TyP. ‘060 (1824) 
; ae 004 (0.102) 
|._260 (6.604) - “2 
.025 (0.635) 240 (6.096) 065 (1.651) se 
vis sali 283 (7.188) | 
| 38 (6.274) 7 
NOTES: NOTES: 
All dimensions in inches (bold) and All dimensions in inches (bold) and 
Pins are alloy 42 Pins are alloy 42 
Package weight is 0.26 gram Package weight is 0.4 gram 
Pin 1 orientation may be either tab or dot Hermetically sealed beryllia package 


24-Pin BeO Cerpak 
4 


-050 (1.270) 
TYP 
Le : 
5 oa 2 
3 
4 
5 
4 : 
a : 
8 
.019 (.483) 9 
015 (.381) 
TYP 


250 (8.890) 
250 (6.350) 4.45 (2 286) 
"065 (1.651) 


260 (8.890) 4 
.250 (6.350) 


.006 (.152) |_395 (10.093). a: 


.004 (.102) .365 (9.271) 


NOTES: 

All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are alloy 42 

Package weight is 0.8 gram 

Hermétically sealed beryllia package 
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PACKAGE OUTLINES 


in accordance with 
JEDEC (TO-116) outline 
14-Pin Ceramic Dual In-Line 


6A 
wena 
cits 


.025 (.635) R 
NOM. 


271 (6.883) 
: (6.223) 


mall 


310 (7.87) 
Myf 01830 
MIN. 


200 (6.08) 
ae 
165414.191) 011 (2.79 
———- ij .920 1508) re ones 
330 027 se es 375 9525)_, 
az te 


WIDTH 


NOTES: 

All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are intended for insertion in hole rows 
on .300” (7.620) centers | 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for .020”(0.508) diameter pin 

Pins are alloy 42 

Package weight is 2.0 grams 


16-Pin Ceramic Dual In-Line 


.785 (19.939) 
Lan al 
te se de Ba al 


6.883 
Per .025 (.635) R 
(6.223) NOM. 
.245 
.065 (1.651) 
.045 (1.143) 
.310 (7.874) 
Pe iad 
200 (5.080) .015 (.381) 
AX. MIN. 


-011 (.279) 
-009 (.227) 


a i i i —! seatine 
PLANE 
| .045 


(.686) : 
.110 (2.794) (.508) 
50/2285, ~~ ANDOFF 016 
TYP 


-165 cnt 
-100 (2.540) 


NOTES: 

All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are intended for insertion in hole rows 
on .300” (7.620) centers 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for .020 inch (0.508) 
diameter pin 

Pins are alloy 42 

Package weight is 2.0 grams 

*The .037/.027 (.940/.686) dimensions does 
not apply to the corner pins 


PACKAGE OUTLINES 


24-Pin Ceramic Dual In-Line 


1.290 (32.766) 
. a, 235 131, Se 
an 


030 (0.762) 
570 (14.478) - 020 (0.508) 
515 (13.081) 
‘rs 
065 (1.651) 
= | 1.400 (2.540) 
fT £045.(1.143) ~ * .040 (1018) 
.190 (4.826) ON One 
.140 (3.556) 063 (1.544) ys 
___J}.025 (0.613) 


THEE AARP eat SEATING 
i Een .011 (0.279) 
.009 (0.229) 


037 ‘0.940 020 (0.508) 1750 (19.050) 


200 (5.080) _ - 
"100 (2.540) 


NOTES: 
All dimensions in inches (bold) and 
millimeters (parentheses) 


| Pins are intended for insertion in hole rows 


on .600” (15.24) centers 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Pins are alloy 42 

Package weight is 6.5 grams 

Package material is alumina 


NOTES: 
All dimensions in inches (bold) and 


.027 (0.686) .016 (0.406) MAX. 
-110 (2.794) STANDOFF 
.090 (2.286) WIDTH 
TYP. 
14-Pin Plastic Dual In-Line 
.025 (.64) 
.020 (51) 
.760 (19.3) 
Oe | .012 (.30) 
ee | a 
-110 (2.79) 
.260 (6.6) .090 (2.29) 
.240 (6.1) 


-050 (1.27) 
-040 (1.02) 


.080 
070 


2.03) 
1.78) 


( 
( 


.310 (7.87) .020 (.51) 
-290 (7.37) —|.010 (.25) 
Jet 
ae 


.065 (1.65) 
(045 (1.14) 


.200 (5.08) > 
MAX. 


SEATING 


PLANE 
450 (3.81) f 
100 (2.54) pee ce 
ry ' i 
-020 (.51) 
110 (2.79) aI a = (9.53) 
‘090 (2.29) .037 (.94) 016 (41) NOM. 
TYP. 027 (69) 
STANDOFF 
WIDTH 


009 (.23) 


millimeters (parantheses) - 

Pins are intended for insertion in hole rows 
on .300” (7.620) centers 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for .020 inch (0.508) 
diameter pin 

Pins are alloy 42 

Package weight is 0.9 gram 

Package material is silicone 


PACKAGE OUTLINES 


16-Pin Plastic Dual In-Line 


.028 (0.635) 
020 (0.508) 
.760 (19.304) 
-740 (18.796) 302 .012 (0.305) 
.008 (0.203) 
ls dn Wf ns hn a Oc eal di 
.110 (2.794) 
.260 (6.604) .090 (2.286) 
.240 (6.096) 


050 (1.270) 
.040 (1.016) 


.065 aes 
-045 (1.143) 


025 (0.635) 
OM. 
.020 (0.508) 
.300 (7.620) 
290 (7.368) 7] -210 (0.254) 


ro (0.279) 
150 (3.810) 110 037 |. 220 (0.508) __375 NOM. _ (0.229) 
100 (2.540) ‘090 (027 “1/7” .016 (0.406) (9.525) 
(2.794) (0.940) 
(2.286) _ (0.686) 
STANDOFF 
WIDTH 


24-Pin Plastic Dual In-Line 


1.260 (32.004) 
| 1.240 (31.496) 
a c) aYaTayYaTa 


.045 (1.143) R 
560 (14.224) .035 (.889) 
540 (13.716) 
.065 (1.651) 
ARRESTS — Lega 
.165 (4.191) .600 (15.240) 
.145 (3.683) .020 (.508) suas 


MIN. 
7 _ SEATING 
PLANE .011 (279) 
"009 (229) 


2.794) 
es 


( 
135 (3.429) mas 037 (.940) ds 020 (.508) 7 6 
(2286) STANDOFF 
WIDTH 
NOTES: 


All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are intended for insertion in hole rows 
on .600” (15.24) centers 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for .020 inch (0.508) 
diameter pin 

Pins are alloy 42 
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NOTES: 

All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are alloy 42 

Pins are intended for insertion in hole rows 
on .300” (7.620) centers 

They are purposely shipped with “positive” 
misalignment to facilitate insertion 

Board-drilling dimensions should equal 
your practice for .020 inch (0.508) 
diameter pin 

***The .037/.027 (.940/.686) dimension 
does not apply to the corner pins 

Package weight is 0.9 gram 


20-Pin Plastic 
Dual In-line 


92 


1.033 (26.24) 
1.027 (26.08) 
-100 (2.54) 


.256 (6.50) 
060 (1.52) L- = LL 
TYP. on .200 (5.08) 
018 (0.46) 7 
TYP. .310 (7.87) 
.290 (7.37) 
025 (0.64) 
.185 (4.70) 015 (0.38) MAX. 
ja “ | 4 


[1 sexrms .011 (0.28) 
PANS ‘009 (0.23) 

125 ea 78) 
065 (1.65) TYP. |__| a7 970 (9.40) 


M10 (2 pees Hy fi ee 4 MA 81) 


NOTES: 

All dimensions in inches (bold) and 
millimeters (parentheses) 

Pins are tin plated alloy 42 or copper 
(olin 195) 

Package material varies eepeneing on the 
product line 

Pins are intended for insertion in hole 
rows on .300 (077.62) centers 

They are purposely shipped with “positive 
misalignment to facilitate insertion 

Board drilling dimensions should equal your 
practive for .020” (0.51) diameter pin 

Package weight is a little over 1.0 grams 


FAIRCHILD FIELD SALES OFFICES, 
SALES REPRESENTATIVES AND 
DISTRIBUTOR LOCATIONS 


FAIRCHILD FRANCHISED DISTRIBUTORS 
UNITED STATES AND CANADA 


ALABAMA 

HALLMARK ELECTRONICS 

4739 Commercial Drive 

Huntsville, Alabama 35805 

Tel: 205-837-8700 TWX: 810-726-2187 


HAMILTON/AVNET ELECTRONICS 

805 Oster Drive, N.W. 

Huntsville, Alabama 35805 

Tel: 205-533-1170 

Telex: None — use HAMAVLECB DAL 73-0511 
(Regional Hq. in Dallas, Texas) 


ARIZONA 

HAMILTON/AVNET ELECTRONICS 
2615 S. 21st Street 

Phoenix, Arizona 85034 

Tel: 602-275-7851 TWX: 910-951-1535 


LIBERTY ELECTRONICS/ARIZONA 
3130 N. 27th Avenue 

Phoenix, Arizona 85016 

Tel: 602-257-1272 TWX: 910-951-4282 


STERLING ELECTRONICS 

P.O. Drawer 20867 (zip code 85036) 
2001 E. University Drive 

Phoenix, Arizona 85034 

Tel: 602-258-4531 Telex: 667317 


CALIFORNIA . ; 

AVNET ELECTRONICS 

350 McCormick Avenue 

Costa Mesa, California 92626 

Tel: 714-754-6111 (Orange County ) 
213-558-2345 (Los Angeles) 

TWX: 910-595-1928 


BELL INDUSTRIES 

Electronic Distributor Division 

1161 N. Fair Oaks Avenue 
Sunnyvale, California 94086 

Tel: 408-734-8570 TWX: 910-339-9378 


ELMAR ELECTRONICS 

2288 Charleston Rd. 

Mountain View, California 94042 

Tel: 415-961-3611 TWX: 910-379-6437 


G.S. MARSHALL COMPANY 
8005 Deering Avenue 

Canoga Park, California 91304 
Tel: 213-999-5001 


G.S. MARSHALL COMPANY 

9674 Telstar Avenue 

El Monte, California 91731 

Tel: 213-686-0141 TWX: 910-587-1565 


G.S. MARSHALL COMPANY 
17975 Skypark Blvd. 

Irvine, California 92707 

Tel: 714-556-6400 


G.S. MARSHALL COMPANY 

8057 Raytheon Rd. Suite 1 

San Diego, California 92111 

Tel: 714-278-6350 TWX: 910-335-1191 


HAMILTON ELECTRO SALES 

10912 W. Washington Blvd. 

Culver City, California 90230 

Tel: 213-558-2121 TWX: 910-340-6364 


HAMILTON/AVNET ELECTRONICS 
575 E. Middlefield Road 

Mountain View, California 94040 

Tel: 415-961-7000 TWX: 910-379-6486 


HAMILTON/AVNET ELECTRONICS 
8917 Complex Drive 

San Diego, California 92123 

Tel: 714-279-2421 

Telex HAMAVELEC SDG 69-5415 


LIBERTY ELECTRONICS 

124 Maryland Street 

El Segundo, California 90245 

Tel: 213-322-8100 TWX: 910-348-7111 


LIBERTY ELECTRONICS/SAN DIEGO 
8248 Mercury Court 

San Diego, California 92111 

Tel: 714-565-9171 TWX: 910-335-1590 


COLORADO 

CENTURY ELECTRONICS 

8155 West 48th Avenue 

Wheatridge, Colorado 80033 

Tel: 303-424-1985 TWX: 910-938-0393 


CRAMER ELECTRONICS 

5465 East Evans Place at Hudson 
Denver, Colorado 80222 

Tel: 303-758-2100 


ELMAR ELECTRONICS 

6777 E. 50th Avenue 

Commerce City, Colorado 80022 

Tel: 303-287-9611 TWX: 910-936-0770 


G.S. MARSHALL COMPANY 

5633 Kendall Court 

Arvada, Colorado 80002 

Tel: 303-423-9670 TWX: 910-938-2902 


HAMILTON/AVNET ELECTRONICS 
5921 N. Broadway 

Denver, Colorado 80216 

Tel: 303-534-1212 TWX: 910-931-0510 


CONNECTICUT 

CRAMER ELECTRONICS 

35 Dodge Avenue 

Wharton Brook Industrial Center 
North Haven, Connecticut 06473 
Tel: 203-239-5641 


HAMILTON/AVNET ELECTRONICS 

643 Danbury Road 

Georgetown, Connecticut 06829 

Tel: 203-762-0361 

TWX: None — use 710-897-1405 
(Regional Hq. in Mt. Laurel, N.J.) 


HARVEY ELECTRONICS 
112 Main Street 

Norwalk, Connecticut 06851 
Tel: 203-853-1515 


SCHWEBER ELECTRONICS 
Finance Drive 

Commerce Industrial Park 
Danbury, Connecticut 06810 
Tel: 203-792-3500 


FLORIDA 

CRAMER ELECTRONICS 
4035 N. 29th Avenue 
Hollywood, Florida 33020 
Tel: 305-923-8181 


CRAMER ELECTRONICS 
345 North Graham Avenue 
Orlando, Florida 32814 
Tel: 305-894-1511 


HALLMARK ELECTRONICS 

1302 W. McNab Road 

Ft. Lauderdale, Florida 33309 

Tel: 305-971-9280 TWX: 510-956-3092 


HALLMARK ELECTRONICS 

7233 Lake Ellenor Drive 

Orlando, Florida 32809 

Tel: 305-855-4020 TWX: 810-850-0183 


HAMILTON/AVNET ELECTRONICS 
6800 N.W. 20th Avenue 

Ft. Lauderdale, Florida 33309 

Tel: 305-971-2900 TWX: 510-954-9808 


SCHWEBER ELECTRONICS 

2830 North 28th Terrace 

Hollywood, Florida 33020 

Tel: 305-927-0511 TWX: 510-954-0304 


GEORGIA 

HAMILTON/AVNET ELECTRONICS 

6700 Interstate 85 Access Raod, Suite 1E 

Norcross, Ga. 30071 

Tel: 404-448-0800 

Telex: None — use HAMAVLECB DAL 73 0511 
(Regional Ha. in Dallas, Texas) 


LYKES ELECTRONICS CORP. 
6447 Atlantic Blvd. 

Norcross, Georgia 30071 

Tel: 404-449-9400 


ILLINOIS 

HALLMARK ELECTRONICS INC. 
180 Crossen Avenue 

Elk Grove Village, Illinois 60007 
Tel: 312-437-8800 


HAMILTON/AVNET ELECTRONICS 
3901 N. 25th Avenue 

Schiller Park, Illinois 60176 

Tel: 312-678-6310 TWX: 910-227-0060 


KIERULFF ELECTRONICS 

85 Gordon Street 

Elk Grove Village, Illinois 60007 

Tel: 312-640-0200 TWX: 910-227-3166 
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SCHWEBER ELECTRONICS, INC. 
1275 Bummel Avenue 

Elk Grove Village, II. 60007 

Tel: 312-593-2740 TWX: 910-222-3453 


SEMICONDUCTOR SPECIALISTS, INC 


(mailing address 


O'Hare International Airport 
P.O. Box 66125 
Chicago, Illinois 60666 


(shipping address) 

195 Spangler Avenue 

Elmhurst industrial Park 

Elmhurst, Illinois 60126 

Tel: 312-279-1000 TWX: 910-254-0169 


INDIANA 

GRAHAM ELECTRONICS SUPPLY, INC. 
133 So. Pennsylvania Street 
Indianapolis, Indiana 46204 

Tel: 317-634-8486 TWX: 810-341-3481 


PIONEER INDIANA ELECTRONICS, INC. 
6408 Castleplace Drive 

Indianapolis, Indiana 46250 

Tel: 317-849-7300 TWX: 810-260-1794 


KANSAS 

HALLMARK ELECTRONICS, INC. 
11870 West 91st Street 

Shawnee Mission, Kansas 66214 
Tel: 913-888-4746 


HAMILTON/AVNET ELECTRONICS 

37 Lenexa Industrial Center 

9900 Pflumm Road 

Lenexa, Kansas 66215 

Tel: 913-888-8900 

Telex: None — use HAMAVLECB DAL 73-0511 
(Regional Ha. in Dallas, Texas) 


LOUISIANA 

STERLING ELECTRONICS CORP. 
4613 Fairfield 

Metairie, Louisiana 70002 

Tel: 504-887-7610 

Telex: STERLE LEC MRIE 58-328 


MARYLAND 

HALLMARK ELECTRONICS, INC. 
6655 Amberton Drive 

Baltimore, Maryland 21227 

Tel: 301-796-9300 


HAMILTON/AVNET ELECTRONICS 
(mailiag address) 

Friendship International Airport 
P.O. Box 8647 

Baltimore, Maryland 21240 


(shipping address) 

7235 Standard Drive 

Hanover, Maryland 21076 

Tel: 301-796-5000 TWX: 710-862-1861 
Telex: HAMAVLECA HNVE 87-968 


PIONEER WASHINGTON ELECTRONICS, INC. 
9100 Gaither Road 

Gaithersburg, Maryland 20760 

Tel: 301-948-0710 TWX: 710-828-9784 


SCHWEBER ELECTRONICS 


5640 Fisher Lane 
Rockville, Maryland 20852 


Tel: 301-881-2970 TWX: 710-828-0536 


MASSACHUSETTS 

CRAMER ELECTRONICS 

85 Wells Avenue 

Newton Centre, Massachusetts 02159 
Tel: 617-964-4000 


GERBER ELECTRONICS 

852 Providence Highway 

U.S. Route 1 

Dedham, Massachusetts 02026 
Tel: 617-329-2400 


HAMILTON/AVNET ELECTRONICS 
100 E. Commerce Way 

Woburn, Massachusetts 01801 

Fel: 617-933-8000 TWX: 710- 332-1201 


HARVEY ELECTRONICS 

44 Hartwell Ave. 

Lexington, Massachusetts 02173 

Tel: 617-861-9200 TWX: 710-326-6617 


SCHWEBER ELECTRONICS 
213 Third Avenue 

Waltham, Massachusetts 02154 
Tel: 617-890-8484 


FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 
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MICHIGAN 

HAMILTON/AVNET ELECTRONICS 
12870 Farmington Rd. 

Livonia, Michigan 48150 

Tel: 313-522-4700 TWX: 810-242-8775 


PIONEER/DETROIT 
13485 Stamford 

Livonia, Michigan 48150 
Tel: 313-525-1800 


SCHWEBER ELECTRONICS 
86 Executive Drive 

Troy. Michigan 48084 

Tel: 313-583-9242 


SHERIDAN SALES CO. 
24543 Indoplex Drive 
(P.O. Box 529) 
Farmington, Mich. 48024 
Tel. 313-477-3800 


MINNESOTA 

HAMILTON/AVNET ELECTRONICS 

7683 Washington Ave. South 

Edina, Minnesota 55435 

Tel. 612-941-3801 

TWX: None — use 910-227-0060 
(Regional Hq. in Chicago, III.) 


SCHWEBER ELECTRONICS 
7402 Washington Ave. South 
Eden Prairie, Minnesota 55343 
Tel: 612-941-5280 


SEMICONDUCTOR SPECIALISTS, INC. 


8030 Cedar Avenue South 
Minneapolis, Minnesota 55420 
Tel: 612-854-8841 TWX: 910-576-2812 


MISSOURI 

HALLMARK ELECTRONICS, INC. 
13789 Rider Trail 

Earth City, Missouri 63045 

Tel: 314-291-5350 


HAMILTON/AVNET ELECTRONICS 
364 Brookes Lane 

Hazelwood, Missouri 63042 

Tel: 314-731-1144 TWX: 910-762-0606 


NEW JERSEY 

HAMILTON/AVNET ELECTRONICS 
218 Little Falls Road 

Cedar Grove, New Jersey 07009 

Tel. 201-239-0800 TWX: 710-994-5787 


HAMILTON/AVNET ELECTRONICS 
113 Gaither Drive 

East Gate Industrial Park 

Mt. Laurel, N.J. 08057 

Tel. 609-234-2133 TWX: 710-897-1405 


SCHWEBER ELECTRONICS 

43 Belmont Drive 

Somerset, N.J. 08873 

Tel. 201-469-6008 TWX: 710-480-4733 


STERLING ELECTRONICS 

774 Pfeiffer Bivd. 

Perth Amboy, N.J. 08861 

Tel. 201-442-8000 Telex: 138-679 


WILSHIRE ELECTRONICS 

855 Industrial Highway, Unit 5 
Cinnaminson, New Jersey 08077 
Tel: 215-627-1920 


WILSHIRE ELECTRONICS 

1111 Paulisom Avenue 

Clifton, New Jersey 07011 

Tel: 201-365-2600 TWX: 710-989-7052 


NEW MEXICO 

CENTURY ELECTRONICS 

121 Elizabeth, N.E. 
Albuquerque, New Mexico 87123 


Tel. 505-292-2700 TWX: 910-989-0625 


HAMILTON/AVNET ELECTRONICS 

2450 Baylor Dr. S.E. 

Albuquerque, New Mexico 87119 

Tel. 505-765-1500 

TWX: None — use 910-379-6486 
(Regional Hq. in Mt. View, Ca.) 


NEW YORK 

CRAMER ELECTRONICS 
129 Oser Avenue 
Hauppauge. N.Y. 11787 
Tel. 516-231-5682 


CRAMER ELECTRONICS 
6716 Joy Road 

E. Syracuse, N.Y. 13057 
Tel: 315-437-6671 


COMPONENTS PLUS, INC. 

40 Oser Avenue 

Hauppauge, L.!., New York 11787 
Tel: 516-231-9200 TWX: 510-227-9869 


HAMILTON/AVNET ELECTRONICS 

167 Clay Road 

Rochester, New York 14623 

Tel: 716-442-7820 

TWX: None — use 710-332-1201 
(Regional Hq. in Burlington, Ma. ) 


HAMILTON/AVNET ELECTRONICS 
6500 Joy Road 

E. Syracuse, New York 13057 

Tel: 315-437-2642 TWX: 710-541-0959 


HAMILTON/AVNET ELECTRONICS 
70 State Street 

Westbury, L.1., New York 11590 

Tel: 516-333-5800 TWX: 510-222-8237 


ROCHESTER RADIO SUPPLY CO., INC. 


140 W. Main Street 

(P.O. Box 1971) 

Rochester, New York 14603 
Tel: 716-454-7800 


SCHWEBER ELECTRONICS 

Jericho Turnpike 

Westbury, L.I.,.New York 11590 

Tel: 516-334-7474 TWX: 510-222-3660 


SCHWEBER ELECTRONICS, INC. 
2 Town Line Circle 

Rochester, New York 14623 

Tel: 716-461-4000 


JACO ELECTRONICS, INC. 

145 Oser Ave. 

Hauppauge, L.I..New York 11787 

Tel: 516-273-1234 TWX: 510-227-6232 


SUMMIT DISTRIBUTORS, INC. 

916 Main Street 

Buffalo, New York 14202 

Tel: 716-884-3450 TWX: 710-522-1692 


NORTH CAROLINA 
CRAMER ELECTRONICS 
938 Burke Street 

Winston Salem, N.C. 27102 
Tel: 919-725-8711 


HALLMARK ELECTRONICS 

1208 Front Street, Bldg. K 

Raleigh, North Carolina 27609 

Tel: 919-832-4465 TWX: 510-928-1831 


KIRKMAN ELECTRONICS, INC. 

901 W. Second Street 

Winston Salem, North Carolina 27108 
Tel: 919-722-9131 


PIONEER/CAROLINA ELECTRONICS 
2906 Baltic Avenue 
Greensboro, North Carolina 27406 
Tel: 919-273-4441 


OHIO 

HAMILTON/AVNET ELECTRONICS 

761 Beta Drive, Suite E 

Cleveland, Ohio 44143 

Tel: 216-461-1400 

TWX: None — use 910-227-0060 
(Regional Hq. in Chicago, ill.) 


HAMILTON/AVNET ELECTRONICS 
118 Westpark Road 

Dayton, Ohio 45459 

Tel: 513-433-0610 TWX: 810-450-2531 


PIONEER/CLEVELAND 
4800 East 131st Street 
Cleveland, Ohio 44105 
Tel: 216-587-3600 


PIONEER/DAYTON 

1900 Troy Street 

Dayton, Ohio 45404 

Tel: 513-236-9900 TWX: 810-459-1622 


SCHWEBER ELECTRONICS 

23880 Commerce Park Road 
Beachwood, Ohio 44122 

Tel: 216-464-2970 TWX: 810-427-9441 
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SHERIDAN SALES COMPANY 

23224 Commerce Park Road 
Beachwood, Ohio 44122 

Tel: 216-831-0130 TWX: 810-427-2957 


SHERIDAN SALES CO. 
mailing address 

P.O. Box 37826 
Cincinnati, Ohio 45222 


(shipping address) 

10 Knolicrest Drive 

Reading, Ohio 45237 

Tel: 513-761-5432 TWX: 810-461-2670 


OKLAHOMA 

HALLMARK ELECTRONICS 

4846 South 83rd East Avenue 

Tulsa, Oklahoma 74145 

Tel: 918-835-8458 TWX: 910-845-2290 


RADIO INC. INDUSTRIAL ELECTRONICS 
1000 South Main 

Tulsa, Oklahoma 74119 

Tel: 918-587-9123 


PENNSYLVANIA 

HALLMARK ELECTRONICS, INC. 

458 Pike Road 

Huntingdon Valley, Pennsylvania 19006 
Tel: 215-355-7300 TWX: 510-667-1727 


PIONEER/DELAWARE VALLEY ELECTRONICS 
141 Gibraltar Road 

Horsham, Pa. 19044 

Tel: 609-541-1120 TWX: 510-665-6778 


PIONEER ELECTRONICS, INC. 

560 Alpha Drive 

Pittsburgh, Pennsylvania 15238 

Tel: 412-782-2300 TWX: 710-795-3122 


SCHWEBER ELECTRONICS 
101 Rock Road 

Horsham, Pennsylvania 19044 
Tel: 215-441-0600 


SHERIDAN SALES COMPANY 
1717 Penn Ave. 

Suite 5009 

Pittsburgh, Pennsylvania 15221 
Tel:-412-244-1640 


SOUTH CAROLINA 

DIXIE ELECTRONICS, INC. 
P.O. Box 408 (Zip Code 29202) 
1900 Barnwell Street 

Columbia, South Carolina 29201 
Tel: 803-779-5332 


TEXAS 

ALLIED ELECTRONICS - 
401 East 8th Street 

Fort Worth, Texas 76102 
Tel: 817-336-5401 


CRAMER ELECTRONICS 
13740 Midway Road, Suite 700 


Dallas, Texas 75240 
Tel: 214-661-9300 


HALLMARK ELECTRONICS 
9333 Forest Lane 

Dallas, Texas 75231 

Tel: 214-231-6111 


HALLMARK ELECTRONICS, INC. 
8000 Westglen 

Houston, Texas 77063 

Tel: 713-781-6100 


HAMILTON/AVNET ELECTRONICS 
4445 Sigma Road 

Dallas, Texas 75240 

Tel: 214-661-8661 

Telex: HAMAVLECB DAL 73-0511 


HAMILTON/AVNET ELECTRONICS 
3939 Ann Arbor ee 
Houston, Texas 77042 

Tel: 713-780-1771 

Telex: HAMAVLECB HOU 76-2589 


SCHWEBER ELECTRONICS, INC. 
14177 Proton Road 
Dallas, Texas 75240 


Tel: 214-661-5010 TWX: 910-860-5493 


SCHWEBER ELECTRONICS, INC. 
7420 Harwin Drive 

Houston, Texas 77036 

Tel: 713-784-3600 TWX: 910-881-1109 


FAIRCHILD FRANCHISED DISTRIBUTORS (Cont'd) 
UNITED STATES AND CANADA 


STERLING ELECTRONICS 

4201 Southwest Freeway 

Houston, Texas 77027 

Tel: 713-627-9800 TWX: 901-881-5042 
Telex: STELECO HOUA 77-5299 


UTAH 

CENTURY ELECTRONICS 

2258 South 2700 West 

Salt Lake City, Utah 84119 

Tel: 801-487-8551 TWX: 910-925-5686 


HAMILTON/AVNET ELECTRONICS 
1585 West 2100 South 

Salt Lake City, Utah 84119 

Tel: 801-972-2800 

TWX: None — use 910-379-6486 
(Regional Hq. in Mt. View, Ca.) 


WASHINGTON 

HAMILTON/AVNET ELECTRONICS 
13407 Northrup Way 

Bellevue, Washington 98005 

Tel: 206-746-8750 TWX: 910-443-2449 


LIBERTY ELECTRONICS 

1750 132nd Ave. N.E. 

Bellevue, Washington 98005 

Tel: 206-453-8300 TWX: 910-444-1379 


RADAR ELECTRIC CoO., INC. 

168 Western Avenue West 

Seattle, Washington 98119 

Tel: 206-282-2511 TWX: 910-444-2052 


WISCONSIN 

HAMILTON/AVNET ELECTRONICS 
2975 Moorland Road 

New Berlin, Wisconsin 53151 

Tel: 414-784-4510 


MARSH ELECTRONICS, INC. 
1563 South 101 Street 
Milwaukee, Wisconsin 53214 
Tel: 414-475-6000 


SEMICONDUCTOR SPECIALISTS, INC. 


10855 W. Potter Road . 
Wauwatosa, Wisconsin 53226 
Tel. 414-257-1330 TWX: 910-262-3022 


CANADA 

CAM GARD SUPPLY LTD. 

640 42nd Avenue S.E. 

Calgary, Alberta, T2G 1Y6, Canada 
Tel: 403-287-0520 Telex: 03-822811 


CAM GARD SUPPLY LTD. 

10505 111th Street ; 
Edmonton, Alberta T5H 3E8, Canada 
Tel. 403-426-1805 Telex: 03-72960 


CAM GARD SUPPLY LTD. 

4910 52nd Street 

Red Deer, Alberta, T4N 2C8, Canada 
Tel: 403-346-2088 


CAM GARD SUPPLY LTD. 

825 Notre Dame Drive 

Kamloops, British Columbia, V2C 5N8, Canada 
Tel: 604-372-3338 


CAM GARD SUPPLY LTD. 

1777 Ellice Avenue 

Winnepeg, Manitoba, R3H OW5, Canada 
Tel: 204-786-8401 Telex: 07-57622 


CAM GARD SUPPLY LTD. 

Rookwood Avenue 

Fredericton, New Brunswick, E3B 4Y9, Canada 
Tel: 506-455-8891 


CAM GARD SUPPLY LTD. 

15 Mount Royal Bivd. 

Moncton, New Brunswick, E1C 8N6, Canada 
Tel: 506-855-2200 


CAM GARD SUPPLY LTD. 

Courtenay Center. 

Saint John, New Brunswick, E2L 2X6, Canada 
Tel: 506-657-4666 Telex: 01-447489 


CAM GARD SUPPLY LTD. 

3065 Robie Street 

Halifax, Nova Scotia, B3K 4P6, Canada 
Tel: 902-454-8581 Telex: 01-921528 


CAM GARD SUPPLY LTD. 

1303 Scarth Street 

Regina, Saskatchewan, S4R 2E7, Canada 
Tel: 306-525-1317 Telex: 07-12667 


CAM GARD SUPPLY LTD. 

1501 Ontario Avenue 

Saskatoon, Saskatchewan, S7K 1S7, Canada 
Tel: 306-652-6424 Telex: 07-42825 


ELECTRO SONIC INDUSTRIAL SALES 
(TORONTO) LTD. 

1100 Gordon Baker Rd. 

Willowdale, Ontario, M2H 3B3, Canada 
Tel: 416-494-1666 

Telex: ESSCO TOR 06-22030 


FUTURE ELECTRONICS CORPORATION 
130 Albert Street 

Ottawa, Ontario, K1P 5G4, Canada 

Tel: 613-232-7757 


FUTURE ELECTRONICS CORPORATION 
44 Fasket Drive, Unit 24 

Rexdale, Ontario, M9W IK5, Canada 

Tel: 416-677-7820 


FUTURE ELECTRONICS CORPORATION 
5647 Ferrier Street 

Montreal, Quebec, H4P 2K5, Canada 

Tel: 514-735-5775 


HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 

6291 Dorman Rd., Unit 16 

Mississauga, Ontario, L4V 1H2, Canada 
Tel: 416-677-7432 TWX: 610-492-8867 


HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 

1735 Courtwood Crescent 

Ottawa, Ontario, K1Z 5L9, Canada 
Tel: 613-226-1700 


HAMILTON/AVNET INTERNATIONAL 
(CANADA) LTD. 

2670 Paulus Street 

St. Laurent, Quebec, H4S 1G2, Canada 
Tel: 514-331-6443 TWX: 610-421-3731 


R.A.E. INDUSTRIAL ELECTRONICS, LTD. 

1629 Main Street 

Vancouver, British Columbia, V6A 2W5, Canada | 
Tel: 604-687-2621 TWX: 610-929-3065 

Telex: RAE-VCR 04-54550 


SEMAD ELECTRONICS LTD. 

625 Marshall Ave., Suite 2 

Dorval, Quebec, H9P 1E1, Canada 
Tel: 514-636-4614 TWX: 610-422-3048 


SEMAD ELECTRONICS LTD. 

1111 Finch Avech Ave. W., Suite 102 
Downsview, Ontario, M3J 2E5, Canada 
Tel: 416-635-9880 TWX: 610-492-2510 


SEMAD ELECTRONICS LTD. 

1485 Laperriere Ave. 

Ottawa, Ontario, K1Z 7S8, Canada 
Tel: 613-722-6571 TWX: 610-562-8966 


ALABAMA 

CARTWRIGHT & BEAN, INC. 
2400 Bob Wallace Ave., Suite 201 
Huntsville, Alabama 35805 

Tel: 205-533-3509 


CALIFORNIA 

CELTEC COMPANY 

2041 Business Center Drive, Suite 211 
Irvine, California 92715 

Tel: 714-752-6111 TWX: 910-595-2512 


CELTEC COMPANY 

15300 Ventura Blvd., Room 200 
Sherman Oaks, California 91403 

Tel: 213-990-3440 TWX: 910-495-2010 


CELTEC COMPANY 

7867 Convoy Court, Suite 312 

San Diego, California 92111 

Tel: 714-279-7961 TWX: 910-335-1512 


MAGNA SALES, INC. 

3212 Scott Bivd. 

Santa Clara, California 95050 

Tel: 408-985-1750 TWX: 910-338-0241 


COLORADO 

SIMPSON ASSOCIATES, INC. 

2552 Ridge Road 

Littleton, Colorado 80120 

Tel: 303-794-8381 TWX: 910-935-0719 


CONNECTICUT 
PHOENIX SALES COMPANY 
389 Main Street 
Ridgefield, Connecticut 06877 


Tel: 203-438-9644 TWX: 710-467-0662 


FLORIDA 

LECTROMECH, INC. 

303 Whooping Loop 

Altamonte Springs, Florida 32701 

Tel: 305-831-1577 TWX: 810-853-0262 


LECTROMECH, INC. 

2741 North 29th Avenue, Suite 218 

. Hollywood, Florida 33020 

Tel: 305-920-2291 TWX: 510-954-9793 


LECTROMECH, INC. 
13519 88th Ave. North 
Seminole, Florida 33542 
Tel: 813-392-3172 


GEORGIA 

CARTWRIGHT & BEAN, INC. 

P.O. Box 52846 (Zip Code 30355) 

90 W. Wieuca Square, Suite 155 
Atlanta, Georgia 30342 

Tel: 404-255-5262 TWX: 810-751-3220 


ILLINOIS 

MICRO SALES, INC. 

2258-B Landmeir Road 

Elk Grove Village, Illinois 60007 

Tel: 312-956-1000 TWX: 910-222-1833 


INDIANA 

LESLIE M. DEVOE COMPANY 

7172 North Keystone Ave., Suite C 
Indianapolis, Indiana 46240 

Tel: 317-257-1227 TWX: 810-341-3284 


IOWA 

B.C. ELECTRONICS SALES, INC. 
4403 First Avenue S.E., Suite 412 
Cedar Rapids, lowa 52402 

Tel: 319-393-5818 


KANSAS 

B.C. ELECTRONIC SALES, INC. 
P.O. Box 788 

11495 Lenexa Drive 

Olathe, Kansas 66061 

Tel: 913-888-6680 TWX: 910-749-6414 


MARYLAND 

DELTA IIl| ASSOCIATES 

5801 Annapolis Road, Suite 500 
Bladensburg, Maryland 20710 

Tel: 301-779-0977 TWX: 710-826-9654 


MASSACHUSETTS 

SPECTRUM ASSOCIATES, INC. 

888 Worcester Street 
Wellesley, Massachusetts 02181 

Tel: 617-237-2796 TWX: 710-348-0424 


MICHIGAN 

RATHSBURG ASSOCIATES 
16621 E. Warren Ave. 

Detroit, Michigan 48224 

Tel: 313-882-1717 Telex: 23-5229 


MINNESOTA 

PS! COMPANY 

7710 Computer Avenue 

Minneapolis, Minnesota 55435 

Tel: 612-835-1777 TWX: 910-576-3483 


MISSISSIPPI 

CARTWRIGHT & BEAN, INC. 
P.O. Box 16728 

5250 Galaxy Drive, Suite J 
Jackson, Mississippi 39207 
Tel: 601-981-1368 


MISSOURI 

B.C. ELECTRONIC SALES, INC. 

300 Brookes Drive, Suite 105 
Hazelwood, Missouri 63042 

Tel: 314-731-1255 TWX: 910-762-0600 


NEW JERSEY 

LORAC SALES, INC. 

580 Valley Road 

Wayne, New Jersey 07470 

Tel: 201-696-8875 TWX: 710-988-5846 


NEW YORK 

LORAC SALES, INC. 

550 Old Country Road, Room 410 
Hicksville, New York 11801 

Tel: 516-681-8746 TWX: 510-224-6480 


TRI-TECH ELECTRONICS, INC. 
3215 East Main Street 

Endwell, New York 13760 

Tel: 607-754-1094 TWX: 510-252-0891 


TRI-TECH ELECTRONICS, INC. 
290 Perinton Hills Office Park 
Fairport, New York 14450 

Tel: 716-223-5720 


TRI-TECH ELECTRONICS, INC. 
6836 East Genesee Street 
Fayetteville, New York 13066 

Tel: 315-446-2881 TWX: 710-541-0604 


TRI-TECH ELECTRONICS, INC. 


15 College View Avenue 
Poughkeepsie, New York 12603 
Tel: 914-473-3880 


NORTH CAROLINA 
CARTWRIGHT & BEAN, INC. 
1165 Commercial Ave. 
Charlotte, North Carolina 28205 
Tel: 704-377-5673 


GARTWRIGHT & BEAN, INC. 
P.O. Box 18465 

3948 Browning Place 

Raleigh, North Carolina 27609 
Tel: 919-781-6560 
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FAIRCHILD SALES REPRESENTATIVES 
UNITED STATES AND CANAD 


OHIO 

THE LYONS CORPORATION 
4812 Frederick Road, Suite 105. 
Dayton, Ohio 45414 

Tel: 513-278-0714 


THE LYONS CORPORATION 
6151 Wilson Mills Road, Suite 101 
Highland Heights, Ohio 44143 
Tel: 216-461-8288 


OKLAHOMA 

TECHNICAL MARKETING 

9717 East 42nd Street, Suite 210 
Tulsa, Oklahoma 74101 

Tel: 918-622-5984 


OREGON 

QUADRA GORPORATION 

P.O. Box 23681 

4227 N.E. Azalea 

Hillsboro, Oregon 97123 

Tel: 503-225-0350 TWX: 910-443-2318 


PENNSYLVANIA 

BGR ASSOCIATES 

2500 Office Center 

2500 Maryland Road 

Willow Grove, Pennsylvania 19090 
Tel: 215-657-3301 


TENNESSEE . 
CARTWRIGHT & BEAN, INC. 
P.O. Box 4760 

560 S. Cooper Street 
Memphis, Tennessee 38104 
Tel: 901-276-4442 


CARTWRIGHT & BEAN, INC. 
8501 Kingston Pike 
Knoxville, Tennessee 37919 
Tel: 615-693-7450 


TEXAS 

TECHNICAL MARKETING 

4445 Alpha Road, Suite 102 

Dallas, Texas 75240 

Tel: 214-387-3601 TWX: 910-860-5158 


TECHNICAL MARKETING 
6430 Hillcroft, Suite 104 
Houston, Texas 77036 

Tel: 713-777-9228 


UTAH 

SIMPSON ASSOCIATES, INC. 
P.O. Box 151430 

Salt Lake City, Utah 84115 
Tel: 801-486-3731 


WASHINGTON 

QUADRA CORPORATION 

14825 N.E. 40th Street 

Suite 340 

Redmond, Washington 98052 

Tel: 206-883-3550 TWX: 910-449-2592 


WISCONSIN 

LARSEN ASSOCIATES 

10855 West Potter Road 

Wauwatosa, Wisconsin 53226 
Tel: 414-258-0529 TWX: 910-262-3160 


CANADA 

R.N. LONGMAN SALES, INC. (L.S.1.) 
1590 Matheson Blvd, Unit 26-A 
Mississauga, Ontario, L4W 1J1, Canada 
Tel: 416-625-6770 TWX: 610-492-4311 


R.N. LONGMAN SALES, INC. (L.S.1.) 
1385 Mazurette Street West, Suite 3 

Montreal, Quebec, H4N 1G8, Canada 
Tel: 514-382-2552 TWX: 610-421-3178 


ALABAMA 

Huntsville Office’ 
Executive Plaza 

Suite 107 

4717 University Drive, N.W. 
Huntsville, Alabama 35805 
Tel: 205-837-8960 


ARIZONA 

Phoenix Office 

4414 N. 19th Avenue 85015 

Suite G 

Tel: 602-264-4948 TWX: 910-951-1544 


CALIFORNIA 

Los Angeles Office’ 

Crocker Bank Bldg. 

15760 Ventura Blvd. Suite 1027 
Encino 91436 

Tel: 213-990-9800 TWX: 910-495-1776 


Santa Ana Office’ 

2101 East Forth St. 92705 

Bldg. B, Suite 185 

Tel: 714-558-1881 TWX: 910-595-1109 


Santa Clara Office’ 

3212-3214 Scott Blvd. 

Santa Clara, 95050 

Tel: 408-244-1400 TWX: 910-338-0241 


FLORIDA 

Ft. Lauderdale Office 

Executive Plaza 

Suite 300-B 

1001 Northwest 62nd Street 

Ft. Lauderdale, Florida 33309: 

Tel: 305-771-0320 TWX: 510-955-4098 


Orlando Office’ 

Crane's Roost Office Park 

303 Whooping Loop 

Altamonte Springs 32701 

Tel: 305-834-7000 TWX: 810-850-0152 


GEORGIA 

Atlanta Office’ 

1641 Wellshire Lane 
Dunwoody, Ga. 30338 
Tel: 404-394-5298 


ILLINOIS 

Chicago Office’ 

The Tower - Suite 610 
Rolling Meadows 60008 
Tel: 312-640-1000 


FAIRCHILD SALES OFFICES 
UNITED STATES AND CANADA 


INDIANA 

Ft. Wayne Office 

2118 Inwood Drive 46805 

Suite 111 

Tel: 219-483-6453 TWX: 810-332-1507 


Indianapolis Office’ 

Room 205 

7202 N. Shadeland 46250 

Tel: 317-849-5412 TWX: 810-260-1793 


KANSAS 

Kansas City Office 
Corporate Woods 

10875 Grandview, Suite 2255 
Overland Park 66210 

Tel: 913-649-3974 


MARYLAND 

Bladensburg Office 

5801 Annapolis Road 20710 

Suite 500 

Tel: 301-779-0954 TWX: 710-826-9654 


MASSACHUSETTS 

Boston Office’ 

888 Worcester Street 

Wellesley Hills 02181 

Tel: 617-237-3400 TWX: 710-348-0424 


MICHIGAN 

Detroit Office’ 

Johnston Building, Suite 24 

20793 Farmington Road 

Farmington Hills 48024 

Tel: 313-478-7400 TWX: 810-242-2973 


MINNESOTA 

Minneapolis Office’ 

7600 Parklawn Avenue 

Room 251 

Edina 55435 

Tel: 612-835-3322 TWX: 910-576-2944 


NEW JERSEY 

Wayne Office 

580 Valley Road 07490 
Suite 1 

Tel: 201-696-7070 


NEW MEXICO 

Albuquerque Office 

2403 San Mateo N.E. 87110 

Plaza 13 

Tel: 505-265-5601 TWX: 910-989-1186 
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NEW YORK 

Melville Office’ 

275 Broadhollow Road 11746 

Tel: 516-293-2900 TWX: 510-224-6480 


Poughkeepsie Office 
15 College View Ave. 12603 
Tel: 914-452-4200 TWX: 510-248-0030 


Rochester Office’ 

260 Perinton Hills Office Park 
Fairport 14450 

Tel: 716-223-7700 


OHIO 

Dayton Office 

4812 Frederick Road 45414 

Suite 105 

Tel: 513-278-8278 TWX: 810-459-1803 


OKLAHOMA 

Tulsa Office 

9717 E. 42nd Street 74101 
Suite 210 

Tel: 918-663-7131 


PENNSYLVANIA 
Philadelphia Office’ 
2500 Office Center 
2500 Maryland Road 
Willow Grove, Pa. 19090 
Tel: 215-657-2711 


TEXAS 

Dallas Office’ 

13771 N. Central Expressway 75231 
Suite 809 

Tel: 214-234-3391 TWX: 910-867-4757 


Houston Office’ 

6430 Hillcroft 77081 

Suite 102 

Tel: 713-771-3547 TWX: 910-881-6278 


CANADA 

Toronto Regional Office 

Fairchild Semiconductor 

1590 Matheson Blvd, Unit 26 
Mississauga, Ontario L4W 1J1, Canada 
Tel: 416-625-7070 TWX: 610-492-4311 


FAIRCHILD SALES OFFICES 


AUSTRALIA 

Fairchild Australia Pty Ltd. 
72 Whiting Street 
Artarmon 2064 

New South Wales 
Australia 

Tel: Sydney (02)-438-2733 


(mailing address) 
P.O. Box 450 
North Sydney 2060 
New South Wales 
Australia 


AUSTRIA AND EASTERN EUROPE 
Fairchild Electronics 

A-1010 Wien 

Schwedenplatz 2 

Tel: 0222 63581 Telex: 75096 


BRAZIL 

Fairchild Semicondutores Ltda 
Caixa Postal 30407 

Rua Alagoas, 663 

01242 Sao Paulo, Brazil 

Tel: 66-9092 Telex: 011-23831 
Cable: FAIRLEC 


FRANCE 

Fairchild Camera & Instrument S.A. 
121, Avenue d'ltalie 

750013-Paris, France 

Tel: 00331-504-5566 Telex: 0042 20614 
GERMANY | 

Fairchild Camera and Instrument (Deutschland) 
8046 Garching Hochbruck 

Daimlerstr 15 

Munich, Germany 

Tel: (089) 320031 Telex: 52 4831 fair d 


Fairchild Camera and Instrument (Deutschland) 
3000 Hannover 

Koenigsworther Strasse 23 

Hanover, Germany 

Tel: 0511 17844 Telex:09 22922 


Fairchild Camera and Instrument (Deutschiand) 
7251 Leonberg 

Poststrabe 37 

Tel: 07152 41026 Telex: 07 245711 


Fairchild Camera and Instrument (Deutschland ) 
85 Nuernberg 

Waldluststrasse 1 

Tel: 0911 407005 Telex: 06 23665 


HONG KONG 

Fairchild Semiconductor (HK) Ltd. 
135 Hoi Bun Road 

Kwun Tong 

Kowloon, Hong Kong 

Tel: K-890271 Telex: HKG-531 


ITALY 
Fairchild Semiconduttori, S.P.A. 


Via Flamenia Vecchia 653 = 


00191 Roma, Italy 
Tel: 02 6887451 Telex: 36522 


Fairchild Semiconduttori S.P.A. 
Via Rosellini, 12 

20124 Milano, Italy 

Tel: 02 6887451 Telex: 36522 


INTERNATIONAL 


JAPAN 

TDK-Fairchild 

Asahi Seimei Shibuya Bidg. 2nd Floor 
7-8 Shibuya, 1-Chrome 

Shibuya-ku 

Tokyo 150, Japan 

Tel: 03 400 8351 Telex: 242173 


KOREA 

Fairchild Semikor Ltd. 

551-1 Shin Dae Bank-Dong 

Kwan Ak-Ku Seoul 151, Korea 

Tel: 697741 & 691410 Telex: FAIRKOR 22705 


(mailing address) 
Central P.O. Box 2806 


MEXICO 

Fairchild Mexicana S.A. 

Blvd. Adolfo Lopez Mateos No. 163 
Mexico 19, D.F. 

Tel: 905-563-5411 Telex: 017-71-038 


SCANDINAVIA 

Fairchild Semiconductor AB 
Svartengsgatan 6 

S-11620 Stockholm 

Sweden 

Tel: 8-449255 Telex: 17759 


SINGAPORE 

Fairchild Semiconductor Pty Ltd. 

No. 11, Lorong 3 

Toa Payoh 

Singapore 12 

Tel: 531-066 Telex: FAIRSIN-RS 21376 


TAIWAN 

Fairchild Semiconductor (Taiwan) Ltd. 
Hsietsu Building, Room 502 

47 Chung Shan North Road 

Sec. 3 Taipei, Taiwan 

Tel: 573205 thru 573207 


BENELUX 

Fairchild Semiconductor 

Pradijslaan 39 

Eindhoven, Holland 

Tel: 0031-40446909 Telex: 00-1451024 


UNITED KINGDOM 

Fairchild Camera and Instrument (UK) Ltd. 
Semiconductor Division 

230 High Street 

Potters Bar 

Hertfordshire EN6 5BU 

England 

Tel: 0707 51111 Telex: 0051 262835 


Fairchild Semiconductor Ltd. 

Shiel House 

Craigshill 

Livingston 

West Lothian, Scotland 

Tel: Livingston 0589 32891 Telex: 72629 
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